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Features 


® 3 Chart Sizes—9, 10 and 12 
inch, all with exceptionally long 
pen travel. 
* 3 Models—On-Off, Full Range 
Throttling and with Automatic 
Reset, designed expressly to meet 
control conditions of any 
process. — 
® 3 Actuations—Mercury, , 
Vapor Tension and Gas- 
Filled, permitting a wide 
selection of charts. 
® Liberal use of stainless 
steel promotes accurate 
erformance and long 
ife. 
® All important connections fac- 
tory-sealed, reducing field adjust- 
ments to a Minimum. 


Convenience 


® The Laboratory -Calibrated 
Tube System is interchangeable 
and requires checking at only one 
point when replaced on the job. 
® Can be instantly converted 
from direct to reverse acting 
without special tools. 

® The precision built fountain 
pen was specially developed to 
provide quick removal, easy clean- 
ing and fast replacement. 

® TAG unit assemblies for On- 
Off, Full Range Throttling or 
with Automatic Reset are readily 
interchangeable. This is an im- 
portant asset when the control 
set-up must be changed in the 
field to keep step with improved 
processes or changeovers. 

®* These are but a few of the 
carefully studied engineering de- 
velopments which assure the 
saving of many time hours and 
production cost dollars. 

* Catalog 1200-1, sent on re- 
quest. 
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fy very known requirement of leading 
industries, every proved scientific advance in pneumatic control, 
every advantage of unmatched research and experience, has guided 
the design of the new Foxboro Model 40 Stabilog Controller. The 


results are simpler and more rugged construction, easier and more 


stable adjustments, unequalled performance. 


Alon Yl // 


STABILOG* CONTROLLER 


Write for complete expla- 
nation in Bulletin 381. 
The Foxboro Company, 
46 Neponset Avenue, Fox- ff 
boro, Mass., U.S.A. 


* Reg. U. S. Pat. Off 
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BEHAR, Editor 


All New Problems Are Unusual 


N his Detroit ISA Conference lecture, Dr. Grebe began 
| by stating that he would “emphasize the wide variety 
of control problems.” This talk was very much like the 
lecturer himself: John Grebe’s contributions include chem- 
ical extraction of magnesium from sea-water, mechanical 
inventions, electromechanical devices, electrical gadgets— 
and, of course, his novel automatic-control systems. His 
Detroit talk covered the widest range of control topics 
ever touched upon in a single ISA meeting. But before he 
had been speaking for more than a quarter-hour, many 
persons in the audience must have begun to sense that as 
his topics became more and diversified, they actually be- 
came more and more fused together into one dominant 
theme—which we might formulate as follows: 

Every problem of measurement or of automatic control 
differs from every other one; and BECAUSE this is so, 
because no two problems are alike, the best solution of 
each problem is the solution most firmly grounded on the 
simplest fundamentals most applicable to the widest va- 
riety of problems. 

This particular formulation sounds paradoxical but it is 
the optimal approach to instrumentation problems, It really 
is practical because it warns practical instrument men 
against specializing so narrowly that they can’t see the 
woods on account of the trees. Unlike machinists, or glass- 
blowers, or welders, who should not become jacks-of-all- 
trades, an oil-industry process-control man masters his 
own trade by studying gunfire control; an aircraft control 
man benefits by studying furnace control; and so on. 

Long before Dr. Grebe finished his talk, other persons in 
the audience must have begun to realize that the richest 
portion of his lecture was a discourse within a discourse, 
which could have been announced as “My Philosophy of Con- 
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trol”—although such an announcement would be improbable 
because no technical-society program committee would 
schedule a lecture on philosophy: the strongest objectors 
might be those committeemen who “took philosophy” in 
college! 

Perhaps a few persons in the audience were bored by 
the philosophical portions of Dr. Grebe’s lecture (the very 
portions we print). Most of these probably were among 
those who “took philosophy” in college. They should not be 
criticized: the root fault is that the teaching of Philosophy 
in most of our colleges tends to make normal, healthy, in 
telligent students allergic for the rest of their lives to the 
only truly educative subject in the crowded curricula. 

We trust, however, that those few who were skeptical 
or scornful of analogies between human affairs and process 
variables were outnumbered by our old readers whose first 
scorn for these analogies in our writings had vanished 
many years ago and had turned to acceptance. To them, 
Dr. Grebe’s lecture must have been the high-light of the 
ISA’s Detroit Conference. They must have enjoyed it 
keenly: not like children at a fireworks display, but like 
music lovers at a performance of Beethoven’s Ninth. 

For more than a century numerous authors in various 
walks of life—clergymen and generals as well as engineers 
and sociologists—have pointed out analogies between mate 
rial and human forces, cycles, growth-and-decay phenomena, 
etc. Many of these writings are fascinating; some are in 
formative, but most are sterile and inapplicable. This is not 
the occasion for proving their sterility and inapplicability. 
Suffice it to assert that the workable Philosophy of Control 
is thoroughly modern, that it is free from the old supe 
ficialities, that it is largely an off-shoot of the science of 
Instrumentation, and indeed that the name once proposed 
for the application of control principles to human affairs 
is The Greater Instrumentation. MIB 





Unusual Control Problems” 


By JOHN J. GREBE, Director of Physical Research Laboratory, The Dow Chemical Co., Midland, Mich. 


science of automatic control by 


() object today is to outline the 


Next come electromagnetics—the ra 
diations produced by the oscillation of 


emphasizing the wide variety of 
control problems; and try to leave you 
with a broader conception of your pro- 
fession in its relation to human efforts 
at control and regulation. 

Actually this science is very straight- 
forward —so simple that you uncon- 
sciously practice its principles continu- 
ally. Driving your car, or giving the 
baby a ride in a swing, are good illus- 
trations that apply all through Nature. 
So—let’s start by listing the various 
natural cyclic factors entering into con- 
trol action. 

The least-known and the highest-fre- 
quency cyclic phenomena in Mother Na- 
ture are the deBroglie matter waves. 





*Presented at Spring Meeting of the In- 
strument Society of America, Detroit, Mich- 
igan, April 4, 1946. 


A Guest Editorial 


They are the internal vibrations or the 
“shimmy” inside of electrons, protons 
and neutrons. It is believed that they 
are the basis of that property of mat- 
ter which we know as mass and in- 
ertia. They include some of the constit- 
uents of cosmic rays and, of course, we 
generate them regularly at a frequency 
of 10°° cycles per second in mass spec- 
trographs, electron microscopes, and 
electronic vacuum tubes of all kinds, as 
well as cyclotrons and nuclear changes 
by atomic fission. 

The next kind of cycles deals with 
the binding forces between the constit- 
uents of the nucleus of the atom—the 
kind of energy we expect the sun draws 
on for its enormous amount of radia- 
tion. Since the atomic bomb, much more 
is being published about this. 


charged masses. We know a lot about 


them because they are revealed so ex 
tensively in spectroscopic, television, 
radio, and ordinary electric power re 
search. You have seen frequency co1 
relation charts of these electromagnetic 
phenomena, They cover a wide range 
from periods measured in terms of days 
and years such as magnetic disturb 
ances due to sun spots, up to the fre 
quencies of gamma rays. 


The next distinctly different constitu 
ent of Nature gives rise to the property 
of elasticity embraced by thermodynam- 
ics in its broad sense. It has to do with 
the interatomic forces involved in com 
pression and expansion of gases, liquids, 
and solids, the ring of a steel bar, the 
tone of a bell, the vibration of a reed, 
the transmission of our sound waves, 
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and the heat energy relations in chemi- 
cal reactions such as the burning of 
fuels. The frequency responses dealt 
with by this science range from 10 
with fifteen cyphers behind it, on down 
to periods measured in days. 

Next we deal with that elusive prop- 
erty of gravity—that which takes the 
mass and inertia property of matter 
and gives us weight. It, too, is evi- 
denced in a wide range of frequency 
responses, from that of a short pendu- 
lum to the changes due to tides, plane- 
tary cyclic motions, and interstellar 
attractions. 

The next ingredient in Mother Na- 
ture is the vast array of the phenomena 
of life—living forces which differentiate 
themselves from inanimate matter by 
growth and reproduction cycles. Their 
periods range all the way from the 
splitting of cells in about twenty min- 
utes, to the life cycles of mammals 
measured in terms of years. 

The next attribute found in Nature 
is mental activity. This development 
and growth covers still longer periods 
and deals with longer-range problems. 
For example, the cycles of public atti- 
tudes on some subjects are measured 
in terms of many years, while your 
reaction time to a visual signal or a 
pain may range from 0.3 to 0.1 second. 

Finally, we deal with the last con- 
stituent of Creation—the conscience. It 
hardly ever comes into play in connec- 
tion with anything with a life cycle of 
less than a year. The welfare of a 
blade of grass you step on wouldn’t 
become the subject-matter of the activ- 
ity of your conscience. It deals with 
the long-range well-being of individuals, 
families, communities, nations and, in 
its best and most developed form, the 
welfare of all humanity. 

Now then, the unique thing about all 
these distinct and separate ingredients 
is that they share the property of cy- 
cling. Each of them seems to follow the 
same fundamental relation: THE FRE- 
QUENCY IS A FUNCTION OF THE RESTORING 
FORCE DIVIDED BY THE INERTIA OR MASS. 
To control any of them, specialists in 
various sciences, covering this whole 
range of phenomena, do the same thing 
that you and I do when we give the 
baby a ride in the swing, or play with 
a pendulum, or fire a boiler. 

To counteract a deviation, we can take 
various kinds of corrective action. The 
first, often called “integral action,” is 
the equivalent of taking a firm hand on 
a swing and continually moving it un- 
der complete control of our wishes by 
main strength. In general this is asso- 
ciated with strong-arm methods. It is 
based on the accumulated or integrated 
values, or total energy content, of the 
system. An example is feeding the coal 
under a boiler proportionally to the 
weight of the steam produced. 


The next kind of control action is 
that based on current value. When a 
thing is high you pull it back down; 
when it is low you pull it up. This ac- 
tion is used when you increase the coal 
feed when the steam pressure is low 
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and decrease when it is high. This 
“floating action,” as it is often called, 
is also a rather poor method of control: 
it always overshoots. But—it is sur- 
prising what a simple “high or low” 
control will do with enough friction or 
self-regulation in the system. 

A better kind of control action oper- 
ates according to the rate of change of 
position, flow, or velocity. This is often 
called “proportional position action,” 
and it is the most effective ingredient in 
most power-operated control devices, on 
esses in general. It is the equivalent of 
setting the accelerator on your car ac- 
cording to the reading on the speedom- 
eter; or changing the rate of feed of 
coal by the steam-flowmeter reading or 
by the rate of change of the pressure. 

By far the most valuable control ac- 
tion is based on ACCELERATION—the rate 
of change of velocity—the second deriv- 
ative of the position or indication. It 
is nothing more than having the sense 
to catch the baby on the upswing at 
the point of reversal so that you can 
take the baby out of the swing with 
the least shock. It is called “derivative 
action.” It is the most desirable if you 
know enough about the particular prob- 
lem at hand. All the natural sciences 
deal with cycles of various frequencies 
which, if undesirable, should be under- 
stood and controlled at their inception, 
rather than fought with violent action 
after they are in full swing. “Nip it 
in the bud” is the thought. 

So then, if you desire to control 
spiritual, mental, living, mechanica’, 
elastic, electromagnetic, nuclear, or 
matter-wave characteristics, try and 
catch them at the inception of a change 
at the point of maximum acceleration! 

Each of these control actions may be 
used with others, the resultant being 
what is called multiple action. 

As a result of all this sort of funda- 
mental work, automatic-control tech- 
nology has been advancing rapidly dur- 
ing the past ten years. Processes are 
being regulated to closer limits and, 
in many instances, large savings in 
equipment and operation costs are made 
possible by modern accurate and re- 
sponsive controls. Automatic-control 
equipment has become most useful and 
common on mechanical equipment, such 
as automobiles and household heating 
and refrigerating appliances. The ap- 
plication of automatic control in the 
chemical industries has been particu- 
larly interesting because of the many 
variables to be controlled. 

In addition, many variations of the 
standard applications of automatic con- 
trol are being applied daily in our 
plants, all for the purpose of increasing 
quality and purity and to eliminate 
waste. These include the control of tem- 
perature, fluid flow, pressure, specific 
gravity, hydrogen-ion concentration, gas 
composition and liquid level. 

{Epitror’s Note.—Dr. Grebe then showed 
a number of lantern slides of Unusual Con- 
trol Problems, each a specific industrial 
process control problem; and explained the 
applications of the “catch-them-on-the- 


swing” principle. He has requested that this 
portion of his lecture be omitted.) 


From all of these illustrations, ; 
are two important facts we can 
To control anything for a steady 
to increase or decrease its amplitiy,. 
or frequency, you must first be al 
put yourself or your tools into harn 
or resonance with that which you 
to control. For example, the best 
to control plant pests and bacte) 
to provide desirable parasites acco: 
to the need, preferably at the point of 
inception. The way to win a person’ 
confidence is to make him realize that 
you know and understand his problems 
and feel with him. To keep the boile; 
pressure right you need a contro! as- 
sembly that can act in synchronism 
with the changes. 

Any of the specialists in vacuum 
tubes and the like will tell you just how 
to select the proper voltage, capaci- 
tance, resistance, and resonance char- 
acteristics of atoms or electric circuits 
to produce the desired frequency re- 
sponse in power, radio, light, x-ray o) 
particle-wave phenomena. Much infor- 
mation has been collected on the cyclic 
components of our economic swings so 
that in time we will counteract at least 
the psychological components by early 
and complete distribution of the facts 
to all concerned. The general use of our 
modern methods of education may we!| 
eliminate the extremes of our ridicu- 
lously bad mass behavior. 

The second important general obser- 
vation is that all these natural force; 
seem to act according to the second law 
of thermodynamics. They tend to attain 
lower and lower frequencies, longer 
periods and longer lives. As you know, 
no energy is ever destroyed. It is con- 
verted to longer and longer periods, 
lower temperatures, higher and higher 
entropies. There is a natural urge on 
the part of everything to become of 
longer period. We even measure the no- 
bility of a person and his motives by 
the range of his point of view. Those 
who are looking for their own satisfac- 
tion of the present, in matters of hours 
and days, generally have to be put into 
prisons as misfits: they are not in har- 
mony with society. Those who have a 
point of view and attitude covering the 
current welfare of their family may 
make fair citizens but seldom stand out. 
Those who think and act in terms of 
larger groups and longer periods of time 
make good politicians, capable of chang- 
ing platforms as often as politically ex- 
pedient. Great business men have to 
keep tuned to the longer-range welfare 
of their industry and community. Engi- 
neers, really great statesmen, and re- 
ligious leaders, can be expected to show 
still broader attitudes and deeper in- 
sight into the longest-range problems 
of mankind. 

But—when you deal with a person 
behind the plow, at the cradle, at the 
counter, or in high places, who is al- 
ways modest, genuinely happy and gen- 
erally appreciated and an example to 
all, then forget all we have said about 
cycles and their control. That person 
is in tune with the Eternal! 
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“Hypersonic” Non-destructive Material Testing 


By H. B. SHAPER, Head of Acoustic and Instrument Engineering, Brush Development Co., Cleveland, Ohio 


is now possible by a new method 
in the application of supersonic 
waves. At present, The Brush Develop- 
ment Company has available a stand- 


Lis now flaws in solid materials 





nomena which can be produced or 
measured in the material. It is reason- 
able to expect a simple weight meas- 
urement to suffice in the case where 
large air inclusions occur in solid ob- 


























































































































































































































































































































Fig. 1 


ard apparatus which will detect flaws 
in materials by supersonic means. 

In the past, various methods of de- 
tecting flaws in different materials have 
been used. Some of these were destruc- 
tive and, therefore, could only be used 
as sampling tests which would give 
some indication statistically of the pro- 
duction reliability. Obviously, this is 
not desirable, especially where 100% 
inspection is necessary, as, for example, 
in aircraft parts. 

In the non-destructive tests, it has 
always been necessary to correlate the 
flaws in the material with specific phe- 





*Presented at the Spring Meeting of the 
Instrument Society of America, Detroit, 
Mich., April 4, 1946. 


jects. However, in most flaws 
which are encountered and which ar 
of the air-inclusion type are generally 
very small, and, when the object is 11 
regularly shaped and not constant in 
measurement 


cases, 


weight, a simple weight 


is not a_ sufficiently good correlation 
with the flaw. 
Another method which has _ been 


used with considerable success for de 
termining surface flaws 
makes use of magnetic fields where the 
reluctance of the paths are determined 
from good samples. Standardization is 
thus obtained, and poor samples upset 
a balance in the measurement system. 

A third method used is the eddy 
current method where high-frequency 
radio waves produce eddy-currents in 
the surface of the materials and, once 
flaws will upset the 


cracks and 


again, cracks or 
balance in a given measurement setup. 

It is also possible to measure the res 
onant frequencies of structures. This 
in turn is a measurement of the den- 
sity and stiffness of the material. How- 
ever, it is not always possible to make 
resonant frequency measurements un 
less the sample has a simple shape. For 
example, wide rolled sheets have many 
resonances, and it would be difficult to 
make a reliable resonant frequency 
measurement. 

The x-ray method is widely used and 
gives a reading on a film which meas 
ures the mass impedance to x-ray of 
the material. If there are any air in- 
clusions, the total mass attenuation of 
the x-ray is decreased and a greater 
exposure reading is obtained in that 
area. The advantages of using the x-ray 
method are obvious and well-known. 
The disadvantages, however, lie in the 
fact that in very thick materials it is 
difficult to obtain good sample read 
ings; and in those cases where the 
flaws are thin slits which lie perpen 
dicular to the x-ray field, little indi 
sation is given of the slit since the 
variations in mass due to changes in 
thickness of the material itself are 
larger than those produced by the slits 
or laminations. 





Fig. 2 
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Fig. 3 


The sonic methods are particularly 
suitable to rolled sheets where “pipes,” 
“cat’s eyes” and “laminations” occur. 
The sound waves are especially sensitive 
to flaws of the thin lamination type. 
Sound propagation properties of the 
material are a function of the density 
and stiffness of the material. Thus a 
very thin slit or lamination in the ma- 
terial effectively produces a_ violent 
change in the medium at the boundary 
of the slit or material itself. In other 
words, if we have a sheet of steel which 
has a given Young’s modulus or stiff- 
ness, we can expect a large change in 
this stiffness property at the boundary 
between the steel and the air slit. The 
sound waves are completely reflected 
at this boundary layer. 


The attenuation of the pressure in a 
sound field due to the presence of for- 
eign objects can be calculated only in 
the simplest cases, and it is necessary 
to determine these attenuations experi- 
mentally if complicated structures are 
to be placed in the sound field. It is 
interesting, however, to set up two of 
the simplest cases and see how the 
sound pressure is attenuated: 


1. The attenuation in going from 
steel to air to steel: namely, the case 
where a thin slit of air occurs in a steel 
medium. 


2. The attenuation which occurs in 
the sound beam in going from water to 
steel to water. 


This sound pressure ratio, namely 
the sound pressure on the far side of 
the slit or lamination, divided by the 
sound pressure on the near side of the 
lamination is expressed by the follow- 
ing formula: 

(Pressure ratio) ?— 
4 
4+{[Ri/Re] [1—(R1/Re)?] sin kl}? 
where 
lis the length of path in the medium. 
k is 2 divided by wave-length. 
Re is the specific acoustic resistance of 
the medium of the slit. 
R, is the specific acoustic resistance of 
the medium of sound transmission. 
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If a transmitter of sound energy is 
directed towards a receiver of sound 
energy in a water medium of large 
physical dimensions, the microphone re- 
ceiver will, of course, generate a given 
voltage. This voltage then establishes 
the pressure in the region of the mi- 
crophone. If a sheet of steel of large 
extent is inserted perpendicularly in 
the sound field, it can be expected that 
the sound pressure will be attenvated 





Fig. 4 


and that the microphone voltage \ 
lowered. This ratio of pressur 
tenuation from the transmitter s 
the steel sheet to the receiver 

approximately expressed in the 

formula and is plotted in Fig. 1. 1 
for steel sheets in water, approxin 
a 10:1 attenuation in pressure ca 
expected for a 0.25 em. thick sh 
a sound beam of 500 ke. is used. 


If, however, the same system j 
up in steel and an air slit lies betwe, 
the two transducers, then as show; 
Fig. 1, a slit of 0.001 em. will int 
duce an attenuation of approximate), 
1000:1. Therefore, it is reasonab|: 
expect that thin laminations of ai) 
steel sheets will give much larger at 
tenuations than the 10:1 predicted fo, 
the solid sheets of steel in water. 


In practice, these sheets and slits ar 


not infinite in extent, and, therefore. 


only fractional parts of the sound beam 
are intercepted. This in turn gives a 
fractional change in the attenuatio. 
predicted by these curves. 

The principle of operation as «& 
scribed above is used in the commercia 
instrument to scan rolled stock as th 
material runs off the rolls. The ma- 
terial actually can travel at very high 
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speeds since the 500-kc. sound beam 
allows the use of high-speed marking 
relays. Thus, if the steel strip is run- 
ning past the transducers at one-half 
mile per minute, only 0.05” of material 
would move past the transducers before 
10 cycles of the analyzing sound 
would indicate the transmitting prop- 
erties of the medium under measure- 
ment. 

This demonstrates the particular 
need for the high frequencies. In order 
to sean limited areas of material and 
to locate flaws within small areas, it 
becomes necessary to use highly direc- 
tional beams which will simulate 
searchlights in their directionality. 
This in turn requires (from geometric- 
al considerations) that the active face 
diameter of the transducer area be 
large compared to the wave-length of 
sound propagated in the medium. 
Therefore, high frequencies are neces- 
sary in order to produce highly direc- 
tional beams in practical unit sizes. 
Fig. 2 shows a typical transducer 


which is used to generate 500 ke. of 
sound energy in water. The dimensions, 
as shown, are reasonable by reason of 
the fact that piezoelectric crystals gen- 
erate these high frequencies efficiently 
physical 


while requiring only, small 
volume. 





Fig. 3 shows the same unit with its 
components exposed. In the center of 
the figure is shown a typical crystal 
slab, and the crystal in this particular 
unit is a J-cut “PN” or ammonium 
phosphate crystal. This crystal vibrates 
in its thickness direction similar to an 
X-cut quartz crystal, and thus pro- 
duces a highly directional sound beam 
in water as is necessary to localize a 
given flaw. Many units of various fre- 
quencies, shapes, and sound patterns 
have been designed for this applica- 
tion, and the particular unit shown is 
known as AX-131. 

Fig. 4 shows the hypersonic opera- 
tion in a case where two sheets of Lu- 
cite were cemented together quite care- 
fully everywhere except at a few points 
where a thin film of air was included 
in the cemented joint. In addition to the 
thin film and separations which oc- 
curred, some holes were end-milled 1/16” 
deep in one of the Lucite sheets to in- 
sure a considerable change in the mass 
of the material in the area. In other 
words, the circular dots shown in the 
figure are separations where 1/16” of 
material was removed from the inside 
face of one sheet; whereas, directly 
under the graph, the air film is in the 
order of 0.001”. The figure shows the 
acoustic transmission properties of this 





Lucite laminated sheet on a Brush BL 


902 Oscillograph Recorder when the 
sheet was drawn past a pair of trans 
ducers which transmitted sound energy 
through the sheet. It will be noted that 
the sound transmission in the regions 
of flaw deviated markedly from the 
region of good bond. In other words, in 
the region of the flaw, a larger attenu 
ation occurred in the sound field and, 
in the good region, very little attenua 
tion occurred. You will note that a flaw 
of small area is indicated by only a 
small rise in the graph. This is du 
to the fact that the sound interception 
of the small flaw occurred only over a 
small fraction of the total area of the 
sound beam and thus introduced a 
smaller percentage of attenuation in 
the sound energy. 

The photograph as shown in this 
figure was obtained by means of optical 
photography. In other words, a stand 
ard light used which 
beamed through the material (which 
was transparent material in this case) 
and we could have detected the flaws 
in this sheet optically. It is obvious, 
however, that if black Lucite had been 
used instead of the clear Lucite the 
optical method would have failed to 
disclose the flaws. 


source was 


Fig. 5 shows the same sheet exposed 
by means of x-ray. Now you will note 
that only the round dots are shown; 
namely, the case where a considerable 
mass of the material had been removed. 
The flaws of the thin slit, however, are 
now not shown, as x-ray is only sensi 
tive to change in mass of the material 
Thus, in the case of black Lucite 
where neither x-ray nor optics would 
be successful in detecting this flaw, 
the hypersonic method still works very 
well. 

Fig. 6 shows an x-ray of a typical 
slab of steel approximately 1/4” thicl 
in which there was a large “pipe’”’ flaw. 
You will note that the x-ray outlines 
the region of flaw. This flaw is corre 
lated accurately by means of the sound 
method when the sheet of steel is 
drawn between a pair of hypersonic 
transducers. The indications sonically 
are clear and easily read at high strip 
rolling speed without requirement of 
film or the development of negatives. 

Fig. 7 shows the sidewall of a tire 
in which there is a separation between 
the fabric and the outside rubber wall. 
This type of separation in tires is the 
chief cause for blow-outs and failure in 
the recapping operation of tires. In 
this case the x-ray gives no indication 
of flaw and merely gives a picture of 
the change of contour of the outside of 
the tire as shown. The sonic method, 
however, produces very clear indica 
tions of separations in the sidewall, a 
shown. 

Fig. 8 shows the tread of a tire in 
which there is a separation, and once 
again x-ray fails to give any indication; 
whereas the sonic method gives a di 
tinct and sharp indication of flaw. 

The above examples have been used 
merely as illustrative of the general 
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principle for applying supe 

waves in the detection of flaws i; ] 
terials. It is not necessary that t} 

terials be homogeneous as sho 

the case of the Lucite sheet. It is ; 

ly necessary that a good standard . 
be obtained and to determine its a; 
tenuation in a given sound field \ 
a given pair of transducers. The ing 
duction parts are then inserted i; 











)0U 
sound field in an identical position oi 
if the reading is upset or changed, in 

NW Ste. EE SER — obvious that there must be some chang; ant 
em pp tpt cl Apt: (th rk SARS SE m™ in the material properties of the part wit 
5 RRS & ORS } ; q Successful applications of superso) uri 

ics to flaw detection have been mac age 

in the fields of rolled sheets, tires. in 

knots in wood, built-up aircraft sec su: 

tions employing laminations, structures cu 

of wood and aluminum, plating, etc ve 

This field is in an early stage of devel- Ve 

opment. At present it is not possible t in 

check very irregular pieces and th we 

method is mainly used to check mate- (J 

rials which have an axis of symmetry er 

or which have constant cross-sectiona ‘6; 


profiles along an axis such as rolled 
sheets, tubing, etc., but it is likely that 
in the future substantial extension o 
the application of this method will be 
made. 











Fig. 7 Fig. 8 
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Flow-rate Metering Enters a New Technical Era* 


By KERMIT FISCHER, Fischer & Porter Co., Hatboro, Penna. 


HAT would you think of a 

steam flow meter equipped with 

a recorder and integrator, giv- 
ing flow rate readings in terms of 
pounds per hour and total flow in 
pounds, fully compensated for changes 
in calibration due to steam pressure 
and temperature variation, yet equipped 
with no pressure- or temperature-meas- 
uring elements and containing no link- 
age to adjust the positioning mechanism 
in the secondary instrument as pres- 
sure and temperature variations oc- 
curred? When we think in terms of the 
variable-head type meters (nozzles, 
Venturis, orifices) suggesting such an 
instrument seems preposterous. Yet if 
we turn to the variable-area type meter 
(Rotameter) and draw upon its unique 
engineering characteristics we find that 
“inherent” automatic pressure and tem- 
perature compensation without re- 
course to separate measuring elements 
can be obtained with amazing sim- 
plicity. 

The method by which this is done 
will be described later but our ques- 
tion was asked in the first sentence to 
emphasize the opportunities for funda- 
mental improvement and simplification 
which still lie ahead in the field of flow- 





*Presented at the Spring meeting of the 
Instrument Society of America, Detroit, 
Mich., April 4, 1946. 
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Fig. 1. Sectional diagram of a variable-area 
steam flow meter with ‘‘inherent’’ compen- 
sation for pressure and temperature changes 
and with electric remote transmitter. 


rate measurement. Just a decade ago 
the variable-area meter began to elbow 
the variable-head meters aside in the 
measurement and control of process in- 
dustry fluids. Yet the very fact that its 
rise was so meteoric tended to obscure 
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STEAM PRESSURE, POUNDS PER SQUARE INCH GAGE 


Fig. 2. Effect of steam pressure and density 
changes on calibration of variable-area steam 
flow meter with ‘‘inherent’’ compensation. 


the fact that the variable-area meter 
had fundamental advantages to offer in 
many other fields of measurement. The 
chemical engineers who first adopted 
the variable-area meter for use in the 
process industries did so mainly for 
three rather simple and obvious rea- 
sons: (1) The variable-area meter com- 
bined the functions of the sight glasses 
frequently needed in process lines, with 
the functions of 2 meter, thus saving a 
piece of equipment. (2) Complete cor- 
rosion resistance could be easily ob- 
tained since the metering tube was usu- 
ally made of borosilicate glass anyway. 
(3) Impairment of proper operation by 
dirt and solids could be visually noted 
without breaking the piping system or 
shutting down. Only much later did in- 
strument engineers recognize that many 
previously difficult metering problems 
could be solved through slightly less 
obvious advantages including measure- 
ment with constant and low pressures 
loss regardless of flow rate change, 
absence of any restrictions on piping 
layout with bends and valves locatable 
wherever desired, ability to measure 
20:1 ranges accurately in one instru- 
ment, uniform scale graduations, abil- 
ity to measure the tiniest flows, and 
ability to measure without viscosity 
error—all of which added up to meas- 
urement with higher accuracy than pre- 
viously practical. But many additional 
possibilities are still unrecognized, or 
at least unexploited. So let us return 
to our steam flow meter as an example 
of these. 

To obtain the “inherent” linkless 
pressure and temperature compensation 
suggested, we make use of the fact that 
pressure and temperature changes af- 


fect flow rate mainly insofar as they 
affect fluid density. If we can make the 
meter operate independently of density 
variations, much of the problem will 
have been solved. We will, therefore, 
extend into the field of vapor measure- 
ment a variable-area meter character 
istic which, applied in simpler form 
for liquids, made it possible during the 
war to measure aircraft engine fuel 
consumption without having to correct 
for gasoline density. It is necessary to 
review quickly the mechanism of the 
variable-area meter: 

The downward force, equal to effec- 
tive float weight, or float volume 
float density minus fluid density, is in 
dynamic balance with the upward force, 


pressure drop across float area of 
flow at largest periphery or: 
Vi(¥:—Yw) (P; P2)Ar 


Since head is pressure divided by dens 
ity we can substitute and transpose to 
obtain 


since = v?/2g by Torricelli’s 
tion we write for fluid velocity: 


equa- 





Fig. 3. How a variable-area steam flow me- 
ter would appear when equipped with ‘‘in- 
herent’’ density compensation and _  close- 
coupled secondary instrument. 
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Fig. 4. Schematic wiring diagram of electronic remote transmitting system 
used with variable-area flow-rate meters. Details of amplifying and discriminating 


circuit are not shown. 


bseiwigy 
, AtYw 


since volumetric flow rate is velocity 
times area available for flow we obtain, 
when efficiency coefficient C is added 


2 V Y¥t—Vw % 
g=a.c] 4 es + 
AtYw 


Now to obtain gravimetric (weight) 
rate of flow we must multiply by fluid 
density to obtain 
Qre=W 

4 ol eee). 

$4; At 
Obviously the effect of changing float 
or fluid density is contained in the ex- 
pression [(Y¥:—Yw) (Yw)]”* and we note 
that fluid density Y» is contained in 
this expression twice, once with a posi- 
tive sign and once with a negative sign. 
This brings up the possibility of caus- 
ing the fluid density factor to cancel 














Fig. 5. Electronic seryomotor-operated re- 
mote instrument for use with variable-area 
flow meters. 
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itself out. If we construct a graph on 
which fluid density yw as abscissa is 
plotted against change in calibration 
due to density change [(Y¥:—Yw) (Yw)]” 
as ordinate then the slope of the curve 
obtained is the derivative of [(y¥:—yw) 
(Yw)]”* respective to Yw. But we also 
know that a curve is flat and horizontal 
where the derivative equals zero and 
we find that to obtain this condition we 
must insert values for Yr which are 
twice Yw. Therefore: If we make the 
float density twice the fluid density no 
calibration change will be caused even 
by wide fluid density changes. It is not 
really necessary to resort to calculus to 
understand this. Just insert a value of 
2.0 for Yr and then vary Yw upward and 
downward from 1.0 to see how nearly 
constant the value of [(¥:—Yw) (Yw)]” 
will remain. 

When metering liquids the required 
2:1 ratio is easily obtained since many 
construction materials are available 
which can be combined to give a float 
twice the density of any industrially 
used liquid. However, when we are me- 
tering vapors the situation is not quite 
so simple. The density of stainless 
steel, for example, is some 13,000 times 
greater than the density of steam at 
atmospheric pressure. This problem is 
solved by constructing a variable-area 
meter as per Fig. 1. To the lower end 
of the metering float is attached a rod 
on which is hung a hollow cylinder. The 
cylinder is located in a well into which 
steam condensate drains. There it buoys 
up the hollow cylinder and thus re- 
duces the effective weight of the float. 
Since mercury has a density about 13.5 
times that of water the size of the ex- 
tension well and the hollow cylinder 
can be greatly reduced by filling the 
well with mercury. This has the fur- 
ther advantage of offering a means for 
correcting the errors which otherwise 


would occur if the temperature 
extension well changed sufficient 
appreciably change the density . 
buoying liquid. Since the densit 
solid metal will change only 
slightly with temperature ch 
whereas mercury will change more anq 
water will change still more, it is po. 
sible to add a skirt to the bottom of th, 
buoying extension and insert e; 
water in it to make the expansion ; 
efficient of the metal float and it 

ter equal the expansion coefficient 0; 
the mercury. Fig. 2 plots the calibra. 
tion change for a typical density co, 
pensated steam flow meter as pressu;; 
changes from three mean values of 15. 
100 and 300 lbs./in.* gage pressur 
respectively. It will be seen by an jp. 
spection of this graph that the pressu,, 
regulation would have to be amazing], 
poor indeed to produce a significant 
calibration variation since a steam den- 
sity variation of as much as +10°% 
from a mean value does not produce a 
variation of more than +0.2%. 

It is also to be noted that the va: 
able-area type meter when used wit 
widely varying temperature eliminates 
the problem of dimensional change of 
the metering aperture. Whereas in th 
variable-head meter growth of the o: 
fice plate or nozzle will diminish th: 
size of the flow aperture, growth of the 
float head in the variable-area mete) 
will be accompanied by corresponding 
growth of the metering tube whic! 





Fig. 6. Tiny float and magnetic armature 
used for actuating the remote instrument 
shown in Fig. 5. 


should, of course, be made of the same 
material as the float. See Fig. 3. No 
“inherently” compensated variable-area 
meters for steam or other vapors and 
gases have as yet been built but it is 
time that this field of usefulness be 
developed. 

New electronic developments open up 
new horizons and technical opportuni- 
ties in the small-flow region where ac- 
curate automatic control has heretofore 
been impractical. Though the variable- 
area meter has long been used to indi- 
cate the “tear-drop” flows, operation 
of any industrially satisfactory auto- 
matic controller imposed too much 
force on the tiny floats which were re- 
quired for low flow measurement. Now 
the old impedance-bridge type of trans- 
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mitting system has been redesigned to 
produce a force only one-thousandth as 
great as previously and has _ been 
equipped with an electronic system 
which detects and amplifies the current 
flow across the center tap of the bridge 
when the primary and secondary im- 
pedance coils are not in balance. See 
Fig. 4. 

The electronic system further has the 
ability to discriminate between the two 
possible directions of the unbalance and 
energize the reversing phase of a two- 
phase servomotor so that its phase is 
either ahead or behind that of the ref- 
erence phase winding and the motor 
turns in the proper direction to rebal- 
ance the bridge circuit. Standard pneu- 
matic control systems are then oper- 








Fig. 7. Variable-area flow-rate 
meter designed for metering milk 
and other liquid food products re- 


quiring sanitary construction. 


able from the secondary instrument to 
position small diaphragm-motor valves. 
Thus it is now possible to use floats 
which weigh less than a gram inclusive 
of their magnetic armature wire and 
to have no effective load imposed upon 
them by the impedance bridge circuit. 
This permits automatic control of flow 
rates as small as 10 ec./min. Note that 
the electronic system uses no slide-wire. 
See Figs. 5 and 6. 

Though this electronic system was 
developed primarily to open up the 
small flow automatic control field, it 
has also immediately led to consider- 
able technical advance in the field of 
dairy metering where previously-avail- 
able equipment falls so far short of the 
industry’s requirements that open tanks 
provided with level indicators are still 
widely used for determining flow. Now 
a completely sanitary variable-area 
meter has been developed with all parts 
made of, or encased in, stainless steel. 
See Fig. 7. A hermetically sealed stain- 
less steel capsule located within the 
flow stream transmits the flow readings 
outside the meter body. An opening 
through the center of the capsule per- 
mits the magnetic armature attached 
to the float to travel within the mag- 
netic field of the coils and alter their 
impedance. Without the reduction in 





size of the impedance coils and actuat- 
ing armature brought about by the 
electronic transmitter, the bulky dimen- 
sions of the transmitting equipment 
would have made this new sanitary 
dairy meter impractical except for the 
very largest flows. As it is, however, 
many new uses will be found through- 
out the whole food products industry 
for flow-rate meters. 

One of the most noticeable gaps in 
the roster of industrial instruments has 
been the absence of any instrument for 
measuring viscosity continuously. The 
need for withdrawing fluid samples 
from the process lines and running in- 
dividual stop-watch tests in some sort 
of an intermittent efflux device has 
been a nuisance as well as an anachro- 











nism. Since the variable-area flow-rate 
meter has the fortuitous characteristic 
that it can be made either quite viscos- 
ity-sensitive or quite viscosity-immune, 
it becomes possible to construct an ac- 
curate continuous viscosimeter by util- 
izing two metering floats in one instru- 
ment. The lower float is given a viscos- 
ity-immune shape but the upper one 
is made highly viscosity-sensitive. 
Therefore, when flow is passing through 
the meter, the upper float will rise’ fur- 
ther than the lower one because it is 
lifted both by velocity head of flow and 
by viscous drag, whereas the lower one 
is lifted only by velocity head. The dis- 
tance between the two floats, therefore, 
is a measure of viscous drag or viscos- 
ity. If an index reference line is estab- 
lished by raising the lower float to a 
position corresponding to one particu- 
lar flow rate the scale above the_refer- 
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Fig. 8. Diagram of a continuous automatic 
viscosimeter utilizing a variable-area flow-rate 


meter with two floats in one metering tube 


ence line can be marked off in terms of 
viscosity. To take a viscosity reading 
it is only necessary to manipulate a 
valve to maintain the flow-rate momen 
tarily at a value corresponding to the 
reference line flow, and then note ths 





Fig. 9. A ‘‘Rotasleeve’’ large capacity vari- 
able-area flow-rate meter with 20” pipe con- 
nections. 
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position of the upper float. Of course, 
automatic controls can be incorporated, 
as shown in Fig. 8, to hold at a con- 
stant value the flow-rate in a by-pass 
line containing the viscosimeter and 
thus make it possible to obtain a con- 
tinuous record of viscosity without any 
manipulation whatsoever. Additional 
automatic controls can be added to ad- 
just the flow of steam or other heating 
medium or regulate the admixture of a 
blending agent to maintain viscosity at 
a constant value. 


Many who have recognized how the 
variable-area flow-rate meter elimi- 
nated previous metering limitations 
have nevertheless felt that variable- 
area metering was restricted to pipe 
sizes not greater than about 6” since 
the cost of larger units would increase 
approximately as the square of the pipe 
size. However, any such limitations 
have been practically nullified by the 
development of the “Rotasleeve” in 
which a variable-area tube is equipped 
with a horizontal mounting flange which 
is clamped between standard low-cost 
pipe tees obtainable from the plant fit- 
ting storeroom or from a mill supply 
house. Only the flanged variable area 


By P. S. DICKEY, Chief Engineer, Bailey Meter Company, 


T this meeting you have heard of 
A a number of problems which have 
been solved by measurement and 
control. I am going to discuss measure- 
ment and control for another rather in- 
volved industrial process —the steam 
boiler. 

In the December 1943 issue of Elec- 
trical World, Mr. A. E. Knowlton pre- 
sented a very interesting survey of 
opinions of power engineers regarding 
the post-war power plant. The following 
statements were made regarding the use 
of automatic control: “Automatic con- 
trol stands in wholesome favor for the 
post-war plants, particularly those with 
variable loads” . . . “One cogent reason 
given for boiler controls is that large 
modern boilers have so small a quan- 
tity of water in them that it would be 
absolutely unsafe to trust the regula- 
tion to human agencies unless the plant 
could be operated so as to be held at 
reasonably constant or base loading.” 


DEVELOPMENTS OF THE WAR YEARS 


During the past few years, manufac- 
turers of automatic control equipment 
have devoted much of their effort 
towards equipment for steam generating 
plants directly connected with the war. 
The Naval and Merchant Marine build- 
ing programs called for a tremendous 
amount of steam power. Fig. 1 shows 
typical marine steam power plants hav- 

*Presented at the Spring Meeting of the 
Instrument Society of America, Detroit, 
Michigan, April 4, 1946. 
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Fig. 10. The most compact variable-area 
flow-rate meter yet made available. 


tube, the metering float and a sight ex- 
tension are supplied by the instrument 
manufacturers. Recently the use of 
these Rotasleeves has extended up to 
20” pipe size, a 20” unit being shown in 
Fig. 9 with the location of the meter- 
ing sleeve indicated by superimposed 
lines. 

At the other extremity of size the 


Boiler Control” 


ing boiler control which were built 
during the war. 
The top photograph shows one of the 








Fie. 1. Twnical Marine Plants: Above, 
U.S.M.C, Cargo; Center, U.S.M.C. Tanker; 
Bottom, U. S. Army Power Barge. 


dimensions of flow-rate meters ar 
ing reduced to new standards of 
pactness. The meter shown in Fig 

used for such services as meas 
purge line flows and air supply to | 
matic instruments in place of “ 
feed bubblers.” It occupies a fr 
area of only 2.6 square inches (\ 
out the valve) on a panel board 
any desired number can be nested ; 
pactly body to body along a panel 
mounting rod without the loss of 
panel space between the _ individua 
units. A flow-rate meter cost which does 
not exceed the cost of ordinary indus 
trial thermometers and pressure gages 
is thus attained with a physical six 
smaller than either. 

These few examples of progress in 
flow-rate metering technology will, w 
hope, show that there has not been 
reached a period of stagnation where 
nothing remains to be done but deter- 
mine the flow coefficients of various va 
riations of orifices, nozzles and other 
fixed position restrictions. On the con- 
trary, by a fresh approach to the prob- 
lem of methods of metering, unlimited 
avenues into a new technical era of 
flow-rate measurement are opened. 


Cleveland, Ohio 


steam-turbine-driven cargo ships de- 
signed and built for the U. S. Maritime 
Commission. More than 500 ships of 
4,000, 6,000 and 8,000 hp were equipped 
with automatic combustion and feedwa- 
ter control. 


The center photograph shows one of 
the oil tankers built during the war. 
These tankers were provided with steam 
power plants of 6,000 to 12,000 hp. Ap 
proximately 500 of these ships were 
equipped with automatic boiler control. 


The bottom photograph shows one of 
the power barges built for the U. S. 
Army. Four barges of this type were 
constructed, each having steam turbo- 
electric generating plants of 30,000-kw. 
capacity. Each plant was equipped with 
a complete automatic boiler control sys- 
tem. These power barges served thei! 
purpose admirably during the war pe- 
riod. Not only were they used to bolster 
the power supply in various sections of 
this country but two of them were towed 
across the Atlantic. During the crucial 
winter and early summer of 1945, they 
supplied more than 150,000,000 kwhr. to 
the Belgian Power Network which was 
in dire need owing to a critical short- 
age of coal. 


RECENT DEVELOPMENTS AND POST-WAR 
TRENDS 


It is our firm conviction that the use 
of better and more nearly complete auto- 
matic control systems will be a continu- 
ing factor in the improvement of steam 
generating stations. An analysis of the 
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trend of development indicates that the 
success of many new designs will depend 
on the proper use of automatic control. 


PEAK LOAD POWER PLANTS 


Since we can expect.further extension 
of hydro-electric power and more com- 
plex power transmission networks be- 
tween generating and consuming areas, 
further use of steam generating plants 
capable of quick pick up in load is likely. 
Typical plants of this type are now in 
operation at Los Angeles,’ Glendale, 
Calif.,? and Burbank, Calif.* Boilers are 
designed to burn oil or natural gas. 
These fuels permit use of a simple com- 
bustion system capable of sufficient 
range of operation to allow the plant 
to operate as a spinning reserve and to 
pick up immediately a load approxi- 


ter conditions were maintained through- 
out. 

To accomplish the shortest possible 
pick-up time in plants of this type, 
automatic control is essential. It would 
not be practical to keep a sufficient 
number of operators in attendance to 


“permit proper coérdination of the vari- 


ous auxiliaries of the steam generator 
during the pick-up of load. Even with 
a large operating staff, pick-up time 
would not equal that of the automati- 
cally-controlled plant, since automatic 
control is ready for instantaneous ac- 
tion at all times. 


HIGH PRESSURE AND HIGH TEMPERATURE 


In the Twin Branch Station of the 
Indiana & Michigan Electric Co., at 
Mishawaka, Indiana,‘ there is installed 

















1. At elevated temperatures, strength 
and stability of materials decreases 
rapidly if normal temperatures are ex- 
ceeded and, therefore, controls are re- 
quired for safety. 

2. Plants designed for operation at 
elevated temperature and pressure lose 
much efficiency if design conditions are 
not maintained. Therefore automatic 
controls are desirable to maintain effi- 
ciency and thus justify the higher plant 
investment. 

Boilers designed for operation at high 
steam temperatures require means for 
limiting the temperature as the boiler 
loading increases. Methods used consist 
of dampers regulating the flow of gases 
over the superheat surface, separately- 
fired superheater furnaces and steam 
attemperators located between sections 
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Fig. 2. Load Pick-up Test—Harbor Steam Plant. 


mately equal to the maximum capacity 
of the plant. 

Fig. 2 shows the performance of boil- 
ers and the boiler control system at the 
Harbor Steam Plant of the City of Los 
Angeles during a load pick-up test. It 
will be noted that a practically instan- 
taneous increase from 5 to 50 megawatts 
was applied with an ultimate increase 
to 60 megawatts. Fuel rate was limited 
during the first 25 seconds correspond- 
ing to the time required to accelerate 
the combustion air supply so that a 
portion of the steam required was pro- 
duced by reason of flashing of the water 
in the boiler as the steam pressure 
dropped. Over-firing continued for 
something over eight minutes to restore 
the boiler pressure to standard. 

This over-firing caused an appreciable 
increase in steam temperature but the 
action of the two-element steam tem- 
perature control, which pre-set the de- 


. superheat valve in accordance with load 


before steam temperature change, lim- 
ited the temperature to safe values. 
While there was considerable surge in 
the drum water level owing to the rapid 
increase in steaming rate and flashing 
of water in the boiler, no instability of 
the feed control resulted, and safe wa- 


a single steam-generating unit which 
makes approximately half a million 
pounds of steam per hour at a pressure 
of 2500 lbs./in.2 and temperature of ap- 
proximately 950°F. The operating rec- 
ord of this unit over the past few years 
has been satisfactory. Since the practi- 
cality of boilers and turbines for such 
high steam pressure and temperature 
conditions has been established, overall 
economy will be the determining factor 
for construction of similar units in the 
future. 

It appears that the preferred range 
of steam pressure for the larger steam 
generating units is between 900 and 
2500 lbs./in.2. Steam temperatures of 
900 and 950°F. have been used exten- 
sively in recent years in power gen- 
eration and steam temperatures in ex- 
cess of 1,000°F. have been used in 
process work. It is to be expected that 
advances in metailurgy and ‘the compe- 
tition of other forms of power produc- 
tion will bring higher steam tempera- 
tures in the steam plant. 

The value of automatic contro! 
equipment is materially increased with 
high steam pressure and steam tem- 
perature conditions for the following 
reasons: 





CONTROL DRIVE 
_CONTROL ARRANGEMENT _ 


Fig. 3. Two-element Steam Temperature Control 


of the superheater with provisions for 
cooling by means of closed heaters or 
water spray. 

The multiple-element system of auto 
matic steam temperature control shown 
in Fig. 3 has been very successful for 
these boilers. In this system, the steam- 
temperature-limiting means is controlled 
primarily from a measure of boiler load 
with readjustment from steam temper- 
ature. The value of such a control sys- 
tem is demonstrated quite clearly in 
Fig. 3, which shows load changes on one 
of the large central station boilers. 

Further refinements in boiler design 
and continued improvement in steam 
temperature controlling devices can be 
expected as steam temperatures in 
crease. 

COMBUSTION IMPROVEMENTS 

Much thought and hard work has been 
devoted to the problem of burning solid 
and liquid fuels. We must continue our 
development toward methods of utilizing 
the maximum amount of available ener 
gy in the fuel and toward proper dis 
posal of the ash without creating a 
public nuisance and with a minimum of 
outage for cleaning. Much of the im- 
provement in burning of fuel comes 
from better preparation of the fuel, 
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Fig. 5. 


Fig. 4. Theoretical Air Required for the Combustion of Different Coals. 


better burner design and better furnace 
and boiler design. However, the appli- 
cation of automatic-control equipment 
for close proportioning of the fuel-air 
relation and for maintaining drafts, 
pressures, temperatures, etc., has been 
and will continue to be an important 
factor. Designers of boilers, furnaces 
and burners are permitted greater free- 
dom when operating conditions are 
closely maintained by automatic control. 


The methods ordinarily employed for 
determining and controlling the relation 
between fuel and combustion air in steam 
boilers are as follows: 


1. Steam Flow - Air Flow. This meth- 
od has been used almost universally on 
boilers for the past thirty years. The 
scheme is made practical by the fact 
that the B.t.u. release per pound of com- 
bustion air for any commercial fuel 
from natural gas to anthracite coal is 
constant within 5%. Fig. 4 shows the 
values for coal. 


B.t.u. release is determined by meas- 
urement of the steam output of the 
boiler. A comparison of steam output 
and flow of combustion air indicates 
combustion efficiency. Since the meas- 
uring instruments used for control are 
simple, sturdy and reliable, this scheme 
remains the most desirable basis of 
automatic control. 


In recent years, the complexity of 
boiler and furnace design has intro- 
duced some complications in the steam 
flow-air flow method of combustion 
control. Measurement of the total air 
for combustion or of the gases resulting 
from combustion is very difficult in cer- 
tain boiler designs. As a result a num- 
ber of plants have provided suitable 
orifice installations similar to Fig. 5 for 
measurement of all combustion air at 
the entrance or discharge of the forced 
draft fans. We believe that the improve- 
ment in operation possible through close 
fuel-air proportioning justifies thorough 
consideration of the problem of accu- 
rately measuring combustion air flow. 
Since adequate measuring ducts take 
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considerable space, consideration of this 
problem must be given during the ini- 
tial stage of design. 


2. Pre-measurement. Pre-measuring 
systems® for fuel-air proportioning on 
the basis of weight- or volume-rate of 
flow have been used in recent years. 
Quite satisfactory results are obtained 
with liquid or gaseous fuels where meas- 
urement of the fuel rate is not a serious 
problem. Determination of the weight- 
rate of coal flow to a furnace is more 
involved with the types of burning 
equipment used today. The problem is 
further complicated by variations in 
moisture content, analysis, and B.t.u. 
value of the coal. Pulverized-coal-fired 
furnaces probably offer the best possi- 
bility for pre-measuring control but 
pulverizers as used today do not main- 
tain a pulverized coal output in accord- 
ance with the instantaneous raw coal 
feed and, therefore, do not adapt them- 
selves to pre-measurement of the raw 
coal supply. 


Efforts are being made to measure 
the weight rate of flow of pulverized 
coal in pipes where the coal is carried 
by a high-velocity air stream. However, 
the results do not yet appear to be accu- 
rate enough to justify the use of this 
method for accurate fuel-air propor- 
tioning. 

8. Gas Analysis. Analysis of combus- 
tion gases has been used for many 
years to proportion the fuel flow and 
combustion air flow. The first problem 
to be overcome in making a practical 
combustion guide of the gas analyzer is 
that of devising gas-sampling methods 
which insure a_ representative gas 
sample regardless of stratification. In 
addition there is the problem of devis- 
ing means of locating permanent sam- 
pling tubes in the high-temperature 
zones close to the furnace so that re- 
sults will not be seriously affected by 
air leakage. Finally, there is the prob- 
lem of withdrawing, conveying and 
cleaning a large quantity of sample gas 
which is necessary to make the analysis 





Measuring Orifice for Combustion Air. 


equipment sufficiently fast in operatio: 
to serve as guide for automatic control, 

Equipment which determines the fre 
oxygen content of flue gas is mu 
more desirable than the COz2 analyzer. 
For different fuels the oxygen ccntent 
of the flue gas is a more accurate indi- 
cation of excess air than the COs indi- 
cators, as will be seen from Fig. 6. 

Much progress has been made 
analysis equipment, sampling tubes and 
sample gas cleaning systems to ove: 
come the objectionable features of this 
method of combustion control. 


At Calumet Station of Commonwea!lt 
Edison Company, oxygen analys 
equipment is used to regulate the coa 
supply to the Cyclone furnace in ac 
cordance with Os content of the flu 
gases. Continuous operation of this 
equipment for the past year and a half 
has demonstrated that flue-gas sam 
pling and analyzing equipment can bi 
built with sufficient responsiveness and 
reliability for use with automatic com- 
bustion control. 

We believe that the oxygen analyze: 
will be of greatest value as a supple 
ment to other combustion guides 01 
stationary steam generating units. The 
use of oxygen analyzers for study of 


stratification in large furnaces has 
yielded information of great value re 
garding fuel-burning equipment. The 


oxygen analyzer can be used to advan- 
tage for compensation of the steam 
flow-air flow meter for variation 
caused by different fuel characteristics 
or other variables. 


BOILER FEED-WATER REGULATION 

As the capacity and operating pres- 
sure of steam generators increase, the 
trend is toward a proportionately small- 
er amount of water storage in order to 
keep the size and cost of boilers as low 
as possible. As a result, it has been 
necessary to continually improve the 
type of feed-water regulator used on 
larger units to insure smooth and safe 
regulation. We have finally come to 
recognize the fact that different types 
of boiler feed regulators are required 
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for different boiler designs if best re- 
sults and the most economical equip- 
ment is desired. 

Four basically different types of boil- 
er feed-water regulators are available. 

1. Single-element self-operated. This 
regulator, shown in Fig. 7, consists of 
a thermal type level-responsive device 
which, by hydraulic or mechanical 
means, provides sufficient power for po- 
sitioning the feed valve in accordance 
with level changes. Most of these regu- 
lators use from 4” to 6” change in drum 
level for full action of the feed valve. 
Since the regulator carries a low level 
at high load and a high level at low 
joad, it is necessary that the boiler 
drum be large enough, and that the 
boiler design be such, that no serious 
surges in water level occur, if safe 
regulation is to be obtained. 

2. Single-element relay-operated. This 
type of regulator utilizes a more sensi- 
tive level-measuring device and a relay 
using pneumatic or hydraulic means to 
amplify the level indication and provide 
sufficient power for positioning the feed 
valve. The regulator usually includes 
a reset type level controller so that 
more level change can be used for full 
valve action and at the same time a con- 
stant level is maintained regurdless of 
boiler rating. This regulator is suitable 
for medium-size boiler units operating 
at medium pressures. 

3. Two-element relay-operated. In this 
type of regulator the feed valve is posi- 
tioned primarily from a measure of 
steam flow with readjustment from 
boiler drum level. A pneumatic or hy- 
draulic relay is used to provide power 
for actuation of the regulating valve. 
This regulator is suitable for medium- 
size boilers subject to load fluctuations 
of small magnitude. 





4. Three-element relay-operated. This 
regulator, illustrated in Fig. 8, was de- 
veloped to overcome the weakness of 
the two-element regulator described 
above. The regulating valve is con- 
trolled primarily from che measured 
relation of steam flow and water flow 
with readjustment of the steam flow - 
water flow relation from boiler drum 
level. Since very accurate correlation of 
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Fig. 7. Single-element Feed-water Regulator. 


feed flow and steam flow is possible from 
the metering type flow control, only a 
slight readjustment from boiler drum 
level is: necessary. The regulator is, 
therefore, suitable for highly-fluctuat- 
ing loads and for boilers where consid- 
erable surging in drum water level is 



















































present. The use of the three-element 
type of control eliminates the need fo: 
accurate feed pump or excess pressure 
regulation. The relay type regulator 
and power-actuated regulating valve 
make the unit suitable for high pres 
sure and high-capacity -boilers. This 
regulator is recommended for all boil 
ers having capacities greater than 200,- 
000 lbs./hr. and those boiler units 
where high-pressure fluctuating loads 
or other similar feed-water regulating 
problems are involved. 


INSTRUMENTS AND CONTROL 
MECHANISMS 


We may expect continuous improve 
ment in the instruments and control- 
ling devices used with automatic-control 
systems. More extensive use of measur 
ing instruments and automatic controls 
will permit more efficient production 
and provide the user with better de- 
vices at lower costs. 

The electron tube has provided us 
with a new tool for measurement and 
control which will be very valuable in 
solving many of our problems. New 
electronic measuring devices developed 
during the war period are now avail 
able. While these devices will material 
ly improve and simplify many prob 
lems, they will not supplant mechanical 
instruments and controllers of the type 
now used. We do not as yet have an 
electrically-operated power unit pos 
sessing the same degree of speed, sim- 
plicity, ruggedness and reliability as the 
pneumatic and hydraulic control sys 
tems now in use, 

We should not lose sight of the fact 
that the quality of an automatic con 
trol system is determined not by the 
mechanisms alone but by the three fol 
lowing factors: 
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Fig. 6. Relation of O2 and CO values to Total Air. 
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Fig. 8. Three-element Feed-water Regulator. 
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1. Controllability of the process. Fuel- 
burning equipment, pumps, blowers, etc. 
must be adaptable to control if satis- 
factory results are to be achieved. 

2. Arrangement of the control sys- 
tem. The automatic-control system must 
be arranged te respond to all of the im- 
portant variables in order to achieve 
satisfactory performance. The best of 
control mechanisms cannot produce the 
proper results if the control system is 
not properly arranged. 

8. Control mechanisms. Control mech- 
anisms must be rugged and suitable for 
continuous operation for long periods. 
Several basic types of mechanisms will 
produce the desired results on control 
of steam generators if conditions 1 and 
2 are satisfied. 


CONCLUSION 


To summarize the thoughts expressed 


above: 
1. The desirability of using automatic 


control for steam generators and auxil- 
iaries is an established fact. Applica- 
tion of this equipment has passed from 
the experimental stage to one of re- 
finement of equipment and methods. De- 
signers and operators of steam plants 
accept automatic control to simplify 
and improve operation. 


2. Experience gained in producing 
and applying automatic control to large 
numbers of steam plants built during 
the war will result in more standard- 
ized and more economical systems for 
small and medium-size plants built 
after the war. 


3. Analysis of design trends of re- 
cent years points to greater use of 
automatic-control equipment through- 
out the entire steam-generating plant 
as a means of achieving the ultimate 
efficiency of the basic design with great- 
er safety of operation. 


4. More careful consideration of the 


control problem on the part of . 
engineers and manufacturers of | 
and auxiliary equipment will resy 
better performance of the con 
plant. It will also reduce the leng 
the shake-down period often experi: 
from the time installation is com))|c:, 
until the plant is running smooth 
peak efficiency. 
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“Science and Life in the World” 


An Editorial on the George Westinghouse Centennial Forum 


By M. F. 


F a fiend had exploded a nuclear-fission bomb in Pitts- 

burgh’s Civic Center between Thursday morning May 
16th and Saturday afternoon May 18th, humanity would 
have suffered a disastrous blow, for many illustrious lead- 
ers of thought in various fields of science had been brought 
together to a great conference on Science and Life. 

Fortunately, no mishap marred the perfection of any 
event on the three-day program. It was if heaven had 
smiled upon the lofty aims of the organization that had 
conceived this forum, selected the themes of the sessions, 
named the chairmen and speakers and planned every detail 
down to special telephone lines and “receptionists” from 
high executives to pretty office workers. 

This organization is the Westinghouse Educational 


Foundation. The forum represented hundreds of man-hours - 


of intense preparational work on the Foundation’s executive 
levels as well as thousands of hours of office work. 

We mentioned this to one of the top-flight arrangers 
and he promptly shifted the credit to George Westinghouse. 
What better proof could anybody want of the greatness of 
the man whose centennial was being observed? 

The Forum was arranged to provide an opportunity for 
scientists, engineers and scholars to correlate knowledge, 
advanced immeasurably in wartime, and to consider sub- 
jects for future research for the benefit of a peacetime 
world. Three winners of Nobel prizes took part: Dr. Archi- 
bald V. Hill, foreign secretary of the Royal Society of 
England who won the Nobel prize in physiology and medi- 
cine. Dr. Enrico Fermi, theoretical physicist whose work 
on bombardment of the atom brought him the award in 
1938; and Dr. I. I. Rabi, chairman of the physics depart- 
ment of Columbia University, who received the award in 
1944 for his application of the resonance method to the 
magnetic properties of atomic nuclei. 

Twenty-nine other famous men made up the list of the 
thirty-two speakers, chairmen and toastmasters. Invita- 
tions had been sent long in advance to noted scientists, 
engineers and industrialists throughout the world and the 
“Roster of Guests,” made up just before the opening, in- 
cluded representatives of France, England, Russia, China, 
Mexico and Brazil. The number of “Guests” was about six 
hundred—which is the capacity of the Hotel Schenley 
ballroom where the luncheons and dinners were held. At 
these luncheons and dinners it was impracticable to seat 
all of the thirty-two “Star Guests” as well as the Educa- 
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BEHAR 


tional Foundation officials, at the head table. Therefore, 
at each meal, most of the “stars” sat with the rest of us 
“Non-star Guests.” 

The complete program consisted of two morning and 
two afternoon sessions (in the huge auditorium of the Syria 
Mosque), two luncheons and two dinners, lectures and 
demonstrations at the Buhl Planetarium, and a lecture at 
the Mellon Institute followed by a visit through it. 

The opening session, devoted to a discussion of the sub- 
ject “Science and Civilization,” was chairmanned by Car- 
negie Tech’s President, Robert E. Doherty. Nobel Prize 
winner A. V. Hill spoke on “Scientific Ethics” and called 
on scientists all over the world to “supply by our example 
of honesty, humility and regard for facts” the way to the 
establishment of ethical conduct in all international re- 
lations. He made no suggestion that scientific men fee! 
obliged to spend their time in politics: “It is better to re- 
frain from mixing questions of scientific ethics with poli- 
tical ideologies,” he said. 

Johns Hopkins University’s President Isaiah Bowman, 
discussing “The Social Composition of Scientific Power,” 
declared that world peace plans are futile unless the plan- 
ners face the realities posed by the power which science 
and engineering have extended to “awesome dimensions.” 
Third speaker was George W. Merck, Chairman, U. S. 
Biological Warfare Committee, who discussed “Peace- 
time Implications of Biological Warfare.” Preparations 
against this warfare, he asserted, have led to scientific 
discoveries that will be of incalculable benefit to mankind. 

The keynote of the Forum was sounded at the Thursday 
luncheon by Westinghouse President Gwilym A. Price, 
Marvin W. Smith, chairman, Westinghouse Educational 
Foundation; and Dr. L. W. Chubb, director, Westinghouse 
Research Laboratories. 

“Instruments, techniques, theories—all developed for 
purposes of destruction—have given us a new wealth and 
a new challenge,” Mr. Price said. “In return for our new- 
found wealth we are forced to assume new and critica) 
responsibilities.” 

Dr. Chubb, in advocating speedier steps toward indus- 
trial application of scientific discoveries, pointed out that 
“The more rapid unfolding of the secrets of nature, the 
encouragement given to scientific pursuits and especially 
the technical accomplishments during the war, have all 
shown more than ever before the great influence of science 
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on our national welfare . . . In considering incentives and 
rewards for accomplishments, we should not forget the 
scientist and work out something to reward him for out- 
standing discoveries and valuable contributions which can- 
not be covered by patents.” 

The Thursday afternoon session was devoted to ‘The 
Future of Atomic Energy,” with speakers including Dr. 
Fermi; Dr. J. Robert Oppenheimer, who planned, organized 
and directed the nation’s special atomic laboratory at Los 
Alamos, N. M.; Dr. W. Edward Chamberlain, the noted 
biologist; and Dr. Hugh S. Taylor, Princeton University 
dean who discovered the most effective catalyst for produc- 
ing heavy water. 

“There is definitely a technical possibility that atomic 
power may gradually develop into one of the principal 
sources of useful power,” said Dr. Fermi. “The chief ob- 
stacle in the way of developing atomic power will be the 
difficulty of organizing a large scale industrial development 
in an internationally safe way.” 

Dr. Oppenheimer reviewed suggestions already made for 
international control of atomic energy and expressed the 
belief that much might be accomplished through world gov- 
ernment with international law applying to the citizens of 
nations as federal law does to those of states—an organiza- 
tion with safeguards against monopoly but one where con- 
trolling action could not be halted by a veto. 

Dr. Taylor spoke on the chemical aspects of nuclear-fis- 
sion research. Of much value, he said, are the “tracer” 
techniques which enable the scientist to speed up analytical 
processes. This will be particularly valuable in the fields of 
metallurgy and metallography, and also in problems of 
fluid flow. 

Also discussing “tracer” techniques was Dr. Chamberlain, 
whose taik dealt with the biological phase of atomic energy. 

At the Thursday dinner “Planning in Science” was the 
topic of a lengthy and profound address by Dr. Vannevar 
Bush, Director of OSRD, who was head of the U. S. war- 
time scientific command. He asserted that “for the good 
of the world and for the development of peace and plenty 
under the aegis of the United Nations,” the balance of 


power among the five great world powers “must be re- 
dressed.” . 

Developments in the transportation field and the future 
of the various forms of transportation were the themes of 
the Friday morning session. Dr. Edward Warner spoke on 
“Aviation”; Vice Admiral Emory S. Land discussed Ma 
rine transportation; PennRR’s President Martin W. 
Clement discussed railroad transportation; GM’s Dr. Charles 
F. Kettering talked on automotive transportation; and 
transportation planning in urban areas was discussed by 
Harland Bartholomew, noted civil engineer. The communi- 
cations field was discussed at the Friday luncheon pre 
sided over by Major General Roger B. Colton, former direc- 
tor of the U. S. Signal Corps Laboratories. Dr. Frank B. 
Jewett, President of the National Academy of Sciences, 
was the main speaker. 

The Friday afternoon session was devoted to the biological 
sciences with talks by Dr. Cornelis V. van Niel of Stan- 
ford; Dr. George W. Beadle, also of Stanford; Dr. Selman 
A. Waksman who discovered the “wonder drug” strep 
tomycin; and Dr. Linus Pauling of Caltech. 

The Friday dinner, chairmanned by Westinghouse Board 
Chairman A. W. Robertson, featured talks by Charles W. 
Kellogg, President, Edison Electric Institute; and MIT’s 
President Karl T. Compton, whose topic was “Scientific 
Progress—-Insurance Against Aggression and Depression.” 
He declared that “both for security against aggression and 
security against depression there is no element which is 
more important than to have the most adequate possible 
complement of able scientific personnel in our country.” 


Just before going to press we obtained the following 
facts: average attendance at Syria Mosque sessions was 
2800. About 1500 persons came from out of town (a quick 
study of the “Roster of Guests” shows 350 of the 600, or 
60%, from out of town). Classification of the Guests: in- 
dustry 30%, science 20%, research 40%, education 10%. 
Every word was taken down by stenotype. The complete 
proceedings will be issued in the form of a set of five 
volumes. (We recommend these books in advance of pub- 
lication. ) 


Applications of Multiple-printing Recorders 


By A. H. JORDAN and CHARLES A. VOGELSANG, Engineers, Brown Instrument Co., Philadelphia, Penna. 


ULTIPLE record printing, al- 
M ready a fount of information 

in present development of new 
processes and for accurate information 
with respect to the quality of a pro- 
duct, is actually a gage for knowing 
exactly what is occurring at any one 
of several or at any one given point in 
a process. 

In experimental laboratory work, en- 
gineers in the chemical and petroleum 
fields in particular have been able to 
determine the proper point for tem- 
perature measurement and to thereby 
obtain an optimum point of measure- 
ment. This has been especially effec- 
tive in temperature measurement on 
fractionating columns in the refining 
industry. Multiple record printing has 
been a highly effective method of ob- 
taining permanent and accurate records 
where temperature changes are more 
rapid and in those cases where super- 
visory control is highly essential for 
providing knowledge of what is occur- 
ring and, consequently, to provide a 
means of improvement and further 
study. 


In general, then, multiple recorders 
are ideally suited to meet the demands 
of many industrial and laboratory 
measurements. This is particularly true 
in those cases where it is desirable to 
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Fig 1. Actual-size chart section from mul- 
tiple-recording strip-chart self-balancing po- 
tentiometer. 








































































































make comparisons between the records 
of related variables. See Fig. 1. 

In this article, no attempt will be 
made of a multiple recorder. Descrip- 
tion is confined to the types of multiple 
printing available, namely cyclic print- 
ing and synchro printing. 

Several major factors must be con 
sidered in selecting the proper multiple 
recorder for each industrial and lab 
oratory measurement problem. The rap 
idity with which variables will change 
will often determine how close the in- 
dividual points on the record of each 
variable must be. It will also determine 
how often the printing of each variable 
must occur to properly follow the char 
acter of changes taking place in the 
variable. 

The spacing between the record of 
the individual variables on the chart 
will affect the choice of the range of 
the instrument and also the type of the 
printing. 

As an example, it is often an advan- 
tage to record on one chart the tem- 
perature of the total charge to a multi- 
pass furnace, the temperatures in each 
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furnace pass and the temperatures of 
the stack gases. 


In the case of chemical laboratory 
work it may be desirable to record on 
one chart the pH readings of solutions 
in several tanks or vats employed for 
a research project. 


In addition to centralizing correlated 
data on a single chart, multiple record- 
ing offers other advantages, including 
a reduction in costs and also space or- 
dinarily required where several single- 
point instruments would be used to 
measure and record a group of related 
variables. When critical or very rap- 
idly changing variables are concerned 
a single point instrument, which will 
continuously make a record of only one 
variable, will be the logical instrument 
for the problem or task. 


In the majority of applications to 
which multiple printing is suited, the 
measured variables change reasonably 
slowly so that a record of each variable, 
made once every three minutes with a 
standard-speed six-record instrument, is 
considered satisfactory. Nothing is or- 
dinarily gained by employing a high- 
speed instrument to make several rec- 
ords each minute since high-speed op- 
eration increases the element of instru- 
ment wear and unnecessarily consumes 
the chart, witn consequent waste of 
both paper and chart filing space. 

For average applications an instru- 
ment equipped with cyclic or fixed cycle 
printing meets most requirements. A 
standard-speed six-record instrument 
employing cyclic printing, with a print- 
wheel-carriage speed across full scale 
of 24 seconds, will print a point on each 
consecutive record once every 30 sec- 
onds, meaning that successive points on 
any given record will be printed once 
every three minutes. When variables 
change somewhat more rapidly, a fast- 
speed instrument employing cyclic print- 
ing but with a_ print-wheel-carriage 
speed across full scale of 12 seconds, 
will print points on consecutive records 
once every 15 seconds, so that succes- 
sive points on any given record will be 
printed once every one and one-half 
minutes, 
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INK PAD WHEEL 





In cyclic printing, the printing cycle 
must be sufficiently long to permit the 
print-wheel carriage to travel complete- 
ly across scale between the printing of 
points on two consecutive records. This 
is necessary to permit accurate record- 
ing of two variables which may be 
widely spaced or, in an extreme case, 
where the record of one variable may 
be at the low end of the scale while the 
record of the next variable is at the 
high end of the scale. 





Fig. 2. End view of multiple-recording 
self-balancing potentiometer, partly showing 
the cycle printing mechanism. 


It will be noted that this requirement 
of cyclic printing unnecessarily length- 
ens the interval between printing of 
consecutive records which may be rea- 
onably close together yet which require 
a fraction of the total printing cycle 
for the instrument to reach a new bal- 
anced condition. This factor is impor- 
tant only to those applications where 
the time required between the printing 
of consecutive recofds is too long for 
the desired results. 

It is possible to shorten the interval 
between the printing of closely-spaced 
records by increasing the speed of the 
print-wheel carriage across scale, inas- 
much as the printing cycle is fixed by 
the maximum possible distance between 
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records, namely, the time requir: 
full-scale travel. Increasing the 

of the print-wheel carriage, how, 
increases the speed of other associa: 
moving parts in the instrument and 
necessarily increases wear. 

To speed up the printing action wi: 
out increasing the speed of the prin; 
wheel carriage, synchro printing is ¢ 
ployed. 

In synchro printing, action of t}, 
printing mechanism is_ synchronized 
with the motion of the print-wheel ca 
riage so that a point will be printed 
promptly each time the instrum 
comes into balance. It is evident that 
the more.rapidly changing varia} 
can be accommodated with this meth 
since no appreciable delay in printi 
action occurs once the instrument is 
balance. This principle, originally 
veloped many years ago by Brown e; 
gineers for use in mechanical type } 
tentiometers, is finding equally wi 
usefulness in the modern “Electronik” 
type potentiometer. 

Synchro printing is available on 
with the fast-speed “ElectroniK” po 
tentiometer (12 seconds across fu 
scale) and with the high-speed “Elec 
troniK” potentiometer (4% _ second 
across full scale), since the rapid print 
ing action inherent in this method 
not required in a standard-speed instru 
ment. 

Fast-speed instruments: equipped 
with synchro printing have a maximum 
interval between the printing of two 
consecutive records of 14 seconds, which 
is the extreme case where the two rec 
ords are separated by full scale width. 
This interval is made up of the 12 sec 
onds required for the print-wheel car- 
riage to travel across scale, plus a max- 
imum of two seconds for printing to 
occur once balance is reached. Wher: 
consecutive records are not apart by 
over 30% of full scale, printing wil! 
take place once every five seconds. 

High-speed instruments which are 
equipped with synchro printing only 
have a maximum interval between two 
consecutive records of five seconds, 
which occurs where the records are sep- 
arated by full scale width. This inter- 
val is made up of four and one-half 
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seconds, necessary for the print-wheel 
carriage to travel across scale, plus a 
maximum of one-half second required 
for printing to occur once balance is 
reached. Where consecutive records are 
not apart by over 15 per cent of full 
scale, printing will take place once 
every second. 

The basic mechanism employed to ob- 
tain cyclic printing, partly illustrated 
in Fig. 2, comprises: (1) a synchron- 
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Fig. 5 


ous motor drive, (2) a print crank, (3) 
a printing arm, (4) a depressor bar, 
and (5) a print-wheel carriage which 
embodies the print wheel and the ink 
pad wheel. 

The print crank is driven continuous- 
ly by the synchronous motor through 
a suitable gear train, the time of the 
printing cycle being determined by the 
ratio of these gears. The print crank 
carries a small roller which rides in a 
slot provided in the printing arm. Ro- 
tary motion of the print crank is trans- 
formed into an oscillating motion of the 
printing arm. The print-wheel carriage 
depressor bar is actuated by the print- 
ing arm so that it moves up and down 
in a cyclic manner. The depressor bar 
is in the form of a channel to accom- 
modate a roller on the print-wheel car- 
riage so that the latter unit, in its 
motion across scale, will always be in 
contact with the depressor bar. 

Motion of the depressor bar controls 
the action of the print wheel and the 
switching from one variable to the next. 
In addition to cycling the print wheel 
from its printing position, as shown in 
Fig. 3, to its inking position, (shown 
dotted in Fig. 3) this movement also 
controls the indexing of the print wheel, 
that is, the shifting of the printing 
characters or numerals in the proper 
sequence. 

The slope of the slot in the printing 
arm is designed so that the print wheel 
will be moved comparatively slowly into 
engagement with the chart with suf- 
ficient force to produce pressure print- 
ing rather than hammer printing. Pres- 
sure printing possesses several advan- 
tages over hammer printing, including 
quieter operation and production of less 
wear on moving parts. 

The printing mechanism just de- 
scribed operates continuously on a fixed 
cycle. In synchro printing, the design 
of the mechanism is generally similar 
in that the actions of the print crank, 
printing arm, depressor bar, and print 
wheel are identical. The synchro design 


differs in that a clutch is employed to 
engage the print crank when the in- 
strument is balanced and to disengage 
the print crank when the instrument is 
unbalanced. Engagement or disengage- 
ment of the clutch is governed by a 
feeler or detector arm which recognizes 
when there is motion or no motion of 
the print wheel carriage, correspond- 
ing respectively to an out-of-balance 
or balanced condition. 
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assume one of three positions, namely: 
(1) a neutral position, when the instru- 
ment is in balance, or when the arm is 
momentarily centered by a lobe on the 
rotating cam, (2) a downscale unbal- 
ance position, when the arm is pressed 
against one side of the rotating cam, 
and (3) an upscale unbalance position, 
when the arm is pressed against the 
other side of the rotating cam. Note 
that a V-shaped groove is formed in the 
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Fig. 6. (A and B) Showing projection on following end of pawl 
engaging tongue of detector arm; pawl is being flipped to ‘'re- 


lease”’ 


position just after instrument is unbalanced. 


(C) Cam momentarily centering detector arm during unbalanced 


condition. 


(D) Showing projection on 
tongue of detector arm. 


Pawl being flipped to “‘pickup’’ 


leading end of pawl engaging 


position 


just after instrument is balanced. 


(E) Showing both projections 
tector arm. Pawl is in 
balanced. 


The clutch, which is interposed be- 
tween the driving gears and the print 
crank, is illustrated diagrammatically 
in Fig. 4 and essentially comprises (1) 
a continuous-rotating cam directly con- 
nected to the driving gears; (2) two 
pivoted pawls pinned to the side of the 
cam; and (3) a pin on the print crank. 

Each pawl assumes one of two posi- 
tions, namely: (1) a “pick-up” position 
(upper pawl in Fig. 4) in which the 
leading edge of the pawl engages the 
pin on the print crank, causing rota- 
tion of the latter member and thus 
causing printing action to occur, and 
(2) a “release” position (lower pawl] in 
Fig. 4) in which the leading edge of the 
pawl clears the print crank pin, caus- 
ing no rotation of the print crank and 
thus stopping the printing action. The 
path of the print crank pin is shown by 
the arrowed line and it is clearly seen 
that in release position, the pawl] will 
clear the pin. Two pawls are employed 
so that in one revolution of the cam 
there will be two opportunities for a 
pawl to engage the print crank pin. 
The purpose of this arrangement is ex- 
plained later in connection with the ac- 
tion of the detector arm. 

Referring to Fig. 4, note that the 
print-wheel-carriage drive cable rides 
on a cable pulley, on the shaft of which 
is attached the detector arm. For a 
downscale movement of the carriage, 
the cable turns the pulley and the de- 
tector arm in one direction; for an up- 
scale movement, the cable turns the 
pulley and the detector arm in the op- 
posite direction. The detector arm will 


“pickup”’ 


on pawl clearing tongue of de 
position since instrument is 


detector arm and that one side of this 
groove is extended to form a tongue. 
By referring to Fig. 5, it will be 
seen that each paw! is formed with a 
single projection midway between its 
edges on its leading end and with two 


projections adjacent the edges of the 
pawl on the following end. The position 
of the pawls on the rotating cam, 


whether in a pickup or release positio 
is governed by the relation of the 
tongue on the detector arm and the pro 
jections on the pawls. The relations fo 
various stages of instrument balance 
and unbalance are shown in Fig. 6. 

Two lobes are incorporated on the 
rotating cam so that twice during each 
revolution, the neutrai detector arm wil! 
be centered momentarily. Thus, when 
the instrument comes to balance, one 
of the lobes will immediately center th: 
detector arm and, since there will be 
no tendency during a balanced condi 
tion for the detector arm to move out 
of its center or neutral position, print 
ing will take place almost immediately. 
By incorporating two pawls on the cam, 
the detecting mechanism is in position 
to feel an unbalance in one-half the 
time that would be required if only on 
lobe and one pawl were incorporated 
on the cam. 

By employing various combinati 
of rotating cam speeds and by varying 
the number of pawls and lobes on_ th: 
cam, many speeds of printing are ob 
tained. In practice, however, it has been 
found that no more than a maximum 
of three pawls and three lobes are r¢ 
quired. 
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Modern “Diagram Type” Control Board 


[FRONT-COVER PHOTOGRAPH ] 


“Part of the control panel of a twin 
reactor Thermofor Catalytic Cracking 
Unit, Sun Oil Co., Marcus Hook, Pa., 
is pictured, showing the modern prac- 
tice of representing critical sections of 
the unit diagrammatically on the board 


for the assistance of operators. On the 
left and right of center the respective 
catalytic reactors and regenerators are 
diagrammed with critical flows, tem- 
peratures and valve positions indicated.” 
—J. S. Carey, E. B. Badger & Sons Co. 





New Instruments Will Speed Use of Helicopter 


LOS ANGELES. — Special instru- 
ments adapted to the helicopter’s pe- 
culiar flying characteristics will hasten 
the day when this type of aircraft be- 
comes more generally used by the pub- 
lic, according to a paper presented at 
the Aviation Meeting of The American 
Society of Mechanical Engineers at the 
University of California here. The au- 
thors, R. G. Jewell and C. F. Savage, 
aeronautical instrument engineers with 
General Electric Co., West Lynn, Mass., 
in their paper on “Instrumentation for 
Helicopters,” said: 

“The instrument manufacturer must 
be ready with practical and efficient 
designs, whatever the ultimate instru- 
ment requirements of the helicopter 
may be: codperating with the belief 
that the helicopter will not compete 
with fixed-wing planes, but rather that 
it will open up a new and still untapped 
field of flying—a new dimension of 
flight.” 

The authors pointed out that instru- 
ments for helicopters are in two classes: 
those similar to instruments used in 
conventional type airplanes, and those 
especially for the helicopter. Regard- 
ing the future of the helicopter, Messrs. 
Jewell and Savage stated: 

“The technical ‘age’ of the helicopter, 
as compared to the highly refined air- 
plane, is a matter of opinion. When it 
is considered that not more than five 
years have elapsed since Igor Sikorsky 
successfully demonstrated the VS-300, 
much progress has resulted—a favor- 
able comparison to the progress of 
fixed-wing aircraft during the four 
years after the Kitty Hawk flight. 
Judging from the number and charac- 
ter of the manufacturers now actively 
engaged in developing the helicopter, 
the future of vertical-flight craft is as- 
sured. It can also be concluded that 
technical progress will be made at an 
extremely rapid rate. 

“The limitations of helicopters have 
been the subject of much discussion. 
They may be listed as difficulty in con- 
trol, low forward speed, relatively poor 
performance at high altitudes, and 
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limitation of load and range. For ex- 
ample, it has been estimated that it 
might be as long as 1954 before the 
cvntrol of helicopters finally becomes 
sufficiently simplified to make these 
craft available for more general pub- 
lic use. Instrumentation may assist in 
overcoming some of these difficulties. 

“The helicopter has been used very 
little in other than contact flying. The 
ability of the helicopter to stop forward 
motion suddenly has made it possible 
to do contact flying even under condi- 
tions of poor visibility. Instruments 
suitable for instrument flying—prob- 
ably special—will be necessary if the 
public is to accept and use the versa- 
tile rotor-crafts to the fullest extent. 
Public use will require that the instru- 
ments be reasonable in cost.” 


INSTRUMENTS FOR JET PLANES 


Another paper at the same session, 
presented by C. A. Edman, also an en- 
gineer with General Electric at West 
Lynn, dealt with “Instrumentation for 
Jet Propelled Planes.” The development 
of the gas turbine as motive power for 
aircraft has caused a corresponding 
change in engine instrumentation re- 
quirements, Mr. Edman said. The flight, 
navigational and auxiliary instruments 
as yet have remained unchanged. Al- 
though good progress has been made, 
present gas turbine instrumentation is 
still inadequate, he declared. Develop- 
ment is especially needed in tailpipe 
temperature measurement, in integrat- 
ing fuel-flow measurement, and in a-c. 
remote indicating pressure gages of the 
proper range. 





Alloy Identification by 


Non-destructive Analysis 


NEW YORK CITY.—A_ problem 
arose at the laboratories of Sam Tour 
& Co., Inc., as to the composition of a 
piece of metal forming a part of an 
intricate mechanism. The only facts 
known were that the material displayed 
magnetic properties and that there was 





a possibility of the existence of a ; 
coating. As the piece was not rep 
able, it became a neat little propo: 
to determine its composition in a « 
pletely non-destructive manner. 
surface of the piece could not be ma 
without ruination of its useful: 
Therefore, it could not be tested | 
a file nor even with a micro hard: 
tester. It was not permissible to etc! 
with an acid or to spark or arc it { 
spectrographic analysis. 

Procedure and Results: The “Magi: 
Gage” work was done on three differen 
areas of the metal piece. Rough mav- 
netic tests were made with a relatively 
weak horseshoe magnet. “Magne-Gage” 
readings were inconclusive. 

One x-ray film was made with front 
reflection using a_ glancing-incidenc 
beam of filtered copper radiation and 
a 5-cm. flat cassette. The: first x-ray 
film showed “d” spacings of 2.056 and 
1.773. These values are closer to cobalt 
than to nickel and it was deemed ad- 
visable to use a more precise back-re- 
flection method to check this. 

A second film was made but with a 
3-cm. cylindrical camera. Film No. 2 
had a sequence of lines of a face-cen- 
tered cubic structure. 

A third film was made by back-re- 
flection method, copper target, and a 
4.1-cm. flat cassette. Film No. 3 calcu- 
lated to a lattice constant of 3.592. 

Weight and diameter measurements 
were checked and then coefficient of ex- 
pansion was checked. A specific gravity 
of 8.11 was determined from weight 
and diameter measurements. The co- 
efficient of expansion over the range of 
80 to 180° F. was found to be approx- 
imately 1.5 X 10° per degree F. 

Discussion & Conclusions : The nickel- 
iron alloy known as Invar, containing 
approximately 36 to 38% of nickel, has 
the following properties: Specific grav- 
ity, 8.12; magnetic properties similar to 
steel; coefficient of expansion 1.5 < 10° 
per degree F.; face-centered cubic lat- 
tice; lattice constant, 3.590. 

The piece of metal was thus deter- 
mined to be of Invar. 


Watchmaking School 


for Veterans 


LOS ANGELES, Calif. — Facilities 
of the American School of Aircraft 
{nstruments, used to train Army en- 
listed men as Air Force technicians 
during the war, have been expanded 
to include a watchmaking school and 
converted to training veterans who as- 
pire to become watchmakers and instru- 
ment experts, Ralph Hemphill, presi- 
dent, announces. 

Disabled war workers, injured in in- 
dustry, also are being trained under 
the state of California’s rehabilitation 
system. Already nearly 100 trainees 
under the federal and state plans have 
arrived to begin a year’s instruction. 

The institution is believed to be the 
only one of its kind in the nation. 
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Fig. 1. Engine Control System. 1. Forward throttle; 2. Mixture control ; Fig. 2. Directional Surface Control System. 1. Forward pedals; 2. Inter 
3. Clutch-brake lever; 4. Carburetor air control; 5. Aft throttle; 6, Clutch- mediate idlers; 3. Aft pedals; 4. Turnbuckles; 5. Cable assembly; 6. Pitch 
brake torque tube; 7. Brake actuating lever; 8. Clutch actuating lever ; control chain and sprockets; 7. Forward pedal arm; 8. Turnbuckles; 9 
9. Cold air intake; 10. Fuel mixture to engine; 11. Throttle bell cranks; Forward cable; 10. Push-pull rod; 11. Aft pedal arm; 12. Walking beam; 
12. Swivel fittings; 13. Throttle control arm; 14. Carburetor drain; 15. Car- 13. Aft pedal Torque tube; 14. Balance cable; 15. Balance cable pulleys 


buretor; 16. Connector fittings; 17. Carburetor 
air control arm; 18. Swivel fittings. 


Instruments and Controls 
of Army Air Force’s 
XR-9OB Helicopter 


AKRON, Ohio. — Some information 
has been released by the War Depart- 
ment on the XR-9B, first light-weight 
helicopter to meet AAF military re- 
quirements for a fast, maneuverable, 
easily-maintained rotary wing aircraft. 
It earned for itself a reputation as one 
of the smoothest-flying types ever 
tested by the Air Materiel Command, 
Wright Field. 

It was designed and built by G & A 
Aircraft, Inc., Willow Grove, Penna., a 
wholly-owned subsidiary of The Fire- 
stone Tire & Rubber Co. G & A traces 
its history to the Pitcairn Autogiro Co., 
founded in 1929 and acquired by Fire- 
stone in May 1943. 

The XR-9B and its commercial suc- 
cessor, the GA-45, easily can be flown 
hands-off the controls. The aircraft has 
flown faster than 100 mph; cruising 
speed approximates 80 mph. Service 
ceiling is above 10,000 feet; rate of 
climb is more than 1,000 fpm. The XR- 
9B is powered by a 135-hp. Lycoming 
air-cooled engine, has dual controls, tri- 
cycle landing gear. Its dimensions are: 
length, 27’7”, height, 8’6%2”; width at 
landing wheels, 9’. It is one of the easi- 
est and simplest of all helicopters to 
maintain and repair. Removable panels 
in the fuselage provide easy access to 
the power plant and transmission; other 
panels facilitate inspections and repair 
work. 

The three illustrations herewith show 
for the first time the engine and direc- 
tional control systems; and the instru- 
ment panel and pilot’s surface controls. 





Fig. 3. Instrument Panel & Pilot’s Surface Controls. 1. Simultaneous pitch control stick: 2. Fue! 
primer; 3. Longitudinal and lateral control stick; 4, Directional control pedals; 5. Nose wheel res 
ervoir and strut; 6. Compass; 7. Airspeed indicator; 8. Altimeter; 9. Tachometer for rotor and en 


gine; 10. Manifold pressure indicator; 11. Fuel quantity gage; 12. Engine gage; 13. Fuel gage pump 
14. Ignition switch; 15. Hydraulic governor pressure gage; 16. Hydraulic governor valve; 17. Park 
ing brake. 
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Scientific Glass Blowing and 
Laboratory Techniques 


By WILLIAM E, BARR and VICTOR J. ANHORN, Gulf Research & Development Company 


VIII. GLASS-TO-METAL SEALS 


The production of vacuum-tight seals for incandescent 
lamps and x-ray tubes was one of the earliest important 
laboratory applications of glass-to-metal seals. With the 
commercialization of electricity and the universal use of 
lamps, tubes and other electrical devices, durable seals were 
not only highly developed but industrialized. Considerable 
advances in sealing glass to metal resulted from extensive 
research in compounding specific glasses and metal alloys. 
In this connection the glass blower has been indispensable 
as an aid to the development engineer. Techniques in mak- 
ing glass-to-metal seals were developed as each metal alloy 
and glass was tested, and through this knowledge of han- 
dling the special metals and alloys, production machine 
seals have become a reality. 

Platinum was among the first metals used in making 
glass-to-metal seals because of its resistance to oxidation 
and the availability of glass at that time, which yielded 
good seals with it. Edison’s incandescent lamp in 1879 and 
the x-ray tubes which were produced in the United States 
in 1895' were made with platinum leads through the glass. 
Platinum, however, was gradually replaced by other metals 
and alloys for economic reasons. Although it is not used in 
making large-volume commercial products, platinum does 
have some special applications for glass-to-metal seals for 
laboratory uses, 

A successful substitute for platinum was patented by 
B. E. Eldred in 1913.° This wire, called Dumet, consists of 
a copper-coated nickel steel alloy containing 38% nickel. 
The wire is made by fusing or welding a layer of copper, 
0.054” thick, to a round nickel alloy billet with a diameter 
of 0.892”. This billet is then drawn to a wire with a diam- 
eter of 0.008 to 0.015”. The thickness of the copper is about 
0.00005”. This wire is still used in lamp and vacuum tube 
manufacture. 

Manufacturers of industrial tubes adopted tungsten® as 
a metal for glass-to-metal seals in 1915. This metal was 
successful for seals with hard glasses which were stable to 
thermal shock. Molybdenum® was also used but with this 
metal special glasses were required for sealing purposes. 
The sealing of molybdenum to glass also required a special 
sealing technique because of its rapid oxidizing charac- 
teristics. Seals with both tungsten and molybdenum are still 
used and on occasions are quite useful in making equip- 
ment for the research laboratory. 

Glass-to-copper seals were developed by W. G. House- 
keeper* in 1923. Although copper has a different coefficient 
of expansion from that of glasses which have been success- 
fully used with it, special procedures have been developed 
for making glass-to-copper seals. Four different types of 
seals were investigated: 

1. Glass-to-copper seal for electrical conductors into tubes 
were prepared by using flattened copper wire. 

2. Thin copper ribbon was sealed into glass. 
3. Copper disks were sealed to glass. 
4. Glass tubes were sealed to copper tubes. 


A study of the iron-nickel-cobalt alloys by Howard 
Scott®® in 19380 brought about the development of the alloy 
Kovar. This alloy is unique because its temperature coeffi- 
cient of expansion is nearly the same as that of some glasses 
with which it is used for making glass-to-metal seals. Other 
alloys of this system were developed, as well as alloys of the 
chromium series. Glass-to-metal seals of these alloys were 
responsible for the metal radio tube which supplanted, to a 
certain extent, the all-glass envelope tube. The metal tube, 
however, is dependent upon glass-to-metal seals for insula- 
tion and vacuum-tight characteristics. 
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FUNDAMENTAL PRINCIPLES INVOLVED IN 
GLASS-TO-METAL SEALS 


Certain properties of the glass and metal must be kno 
before good glass-to-metal seals can be made. The glass an 
metal must fulfill two primary requirements before succes 
ful seals can be realized: 

1. The glass must wet the surface of the metal. 

2. The stresses which are set up in the glass by therma! 
expansion and contraction must not exceed the tensi|: 
strength of the glass. 


The first requirement may be confusing. It has been show) 
that the glass actually dissolves in the oxide layer whic! 
covers the metal. Hull and Burger’ have shown that whe: 
a glass bead is placed on a metal plate which is free of oxic: 
and both are placed in a furnace with a hydrogen atmos 
phere, no seal is obtained. Similar negative results we: 
obtained with an atmosphere of an inert gas such as pur 
nitrogen or carbon dioxide. But when the metal is oxidized 
and placed into the furnace with the glass bead in an inert 
atmosphere, the glass forms a strong seal on the metal. It 
is thus important that the metal be oxidized before a seal 
with glass is attempted. The degree of oxidation is very im 
portant. If the oxide layer is too thin, the glass cannot form 
a strong bond with the metal and a good durable seal is 
not obtained. If the oxide layer is too thick, the glass cannot 
dissolve to the required depth in the layer and poor seals 
result. The success in covering the metal with a suitable 
oxide film is best attained by experience. Most metals and 
alloys are oxidized sufficiently by heating in the burner as 
the seal is made. Some, however, require special techniques 
in oxidizing the surface. 

A properly annealed glass-to-metal seal will be free of 
strains if the glass and metal have the same coefficient of 
expansion over the whole temperature range—from the an- 
nealing temperature of the glass to room temperature. Un- 
fortunately, the physical characteristics of metals and 
glasses over this temperature range are different. The co- 
efficient of expansion of metals is nearly linear, while the 
expansion of all glasses passes through a transition point 
and increases more rapidly beyond temperatures of 50 to 
100°C. below the lowest practical annealing temperature. 
These characteristics are shown in Fig. 75.7 The curves of 
the three metals have higher coefficients of expansion than 
any practical standard glass. Pyrex glass, on the other 
hand, has a lower coefficient of expansion than any of the 
metals or alloys. The curves of some of the standard glasses 
show a transition as the softening point is approached. This 
change in expansion is not matched by any of the metals 
and the best that can be done is to match the glass and metal 
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curves at the annealing point and at room temperature. As 
an example, chrome, iron and G-8 glass have equal expan- 
sions at about 508°C. and at room temperature. A success- 
ful glass-to-metal seal could be made with this glass and 
alloy. Special attention should be called to the curve of the 
alloy Fernico.’ It will be noted that the curve of the 705AJ 
glass nearly matches that of Fernico. This glass is used for 
sealing to Fernico or the similar alloy Kovar. Fernico is an 
alloy containing 54% iron, 28% nickel and 18% cobalt. 
Kovar contains 53.7% iron, 29% nickel, 17% cobalt and 
0.3% manganese. 

The physical properties of a number of glasses are given 
in Table 11. The Corning Glass Works code and laboratory 
numbers for each glass are given and the respective metal 
or alloy recommended for each is listed. Pyrex glass Num- 
ber 774 is in the table but no metal is recommended for 
seals. This is borne out by the expansion curve of Pyrex in 
Fig. 75. Since most laboratory equipment is made of Pyrex, 
it is necessary to use a graded seal between the glass sealed 
to the metal and Pyrex. A sealing glass series for the 
graded seal is given in Table 3. Recommended European 
glasses for various metals are given in Table 12.° 

The metal or alloy must be gas-free before good glass-to- 
metal seals can be obtained. Some metals require no pre- 
liminary degassing because they are freed from gas during 
the heating period just prior to sealing. Small amounts of 
carbon in alloys as Kovar must be removed and these alloys 


TABLE 11 
PHYSICAL PROPERTIES OF GLASS 


Temperature 
Corning GlassCoefficient of 


Code Lab. Expansion Softening Annealing Strain 
107 Point,°C. Point°C, Point °C. Sealing Metal 

001 G1 91 626 128 397 Sylvania $4 
Driver Harris 214 
Platinum 

008 Gs 92 696 510 4175 Sylvania 34 
Platinum 

011 G164HC 128 612 448 423 Iron SAE-1010 

012 G12 89 63( 433 100 Platinum 
Sylvania #4 

024 G125BB 96 607 425 397 Sealmet £28 
Driver Harris 

778 GT70 37 763 198 464 Tungsten 

3320 G371BN 40) 784 535 497 Tungsten 

704 GT05BA 47 697 484 450 Kovar & Fernico 

7052 GT705FN 17 TOS 180 142 Kovar & Fernico 


Molybdenum 





Now a vibration pickup 


whose characteristics are 
not affected by orientation! 


706 GT705AO 50 690 495 163 Molybdenum 


Kovar & Fernico 


The Consolidated Type 4-102 Velocity Pickup is ideal 
for the study of vibratory characteristics in structures 
whose orientation may change during the measuring 
cycle. All mechanical friction has been eliminated from 
the seismic system and sensitivity and output have been 
doubled. The Type 4-102 provides a dependable means 
for translation of vibration into meter indication or 


752 GT50AJI 61 747 566 380 Kovar & Fernico 
Does not match 
molybdenum 

758 GSO05F 71 728 z 528 No metal to match 

755 G805G 719 716 946 516 No metal to match 

756 GT705A1 86 702 136 503 Platinum 

772 G702P 36 755 518 484 Tungsten 

775 GT705R 41 704 467 431 Tungsten 

8160 S814KW 91 627 433 399 Sylvania 24 
Driver Harris £14 
Platinum 

774 726MX 32-33 819 553 510 


Fused Quartz 5.8 - 1120 1020 


are conveniently degassed by heating them in a furnace at 
1050°C. for 20 minutes and in a stream of hydrogen which 
bubbles through a water trap before it enters the furnace. 
The furnace is fitted with a cooling section which is used to 
cool the metal to 300°C. in a hydrogen stream to prevent 
oxidation when it is taken from the furnace. 

In the discussion thus far, an attempt has been made to 
introduce a few of the fundamental principles in making 
glass-to-metal seals. Specific examples were cited to ex- 
plain and describe some of these principles. The individual 
metals and alloys will be taken up in detail and the tech- 
niques in making suitable seals will be described. 


PLATINUM 


Platinum has an approximate linear temperature coeffi- 
cient of 9 X 10°° per degree Centigrade; and when used in 
making glass-to-metal seals, a glass should be chosen with 


deflection of galvanometers to provide photographic 
records when used with precision amplifying and indi 
cating or recording equipment. 


SPECIAL FEATURES 

@ Universal Application 

@ Friction Eliminated 

e@ High Output 

@ Reduced Maintenance 

@ Small Size and Light Weight 

@ Standardized Cables and Mountings 
Wide Frequency and Amplitude Range 


Write to Dept. 6-A for Descriptive Folder. 


CONSOLIDATED ENGINEERING CORP. 
620 N. LAKE AVENUE + A. PASADENA 4, CALIF. 


Manufacturers of Mass Spectrometers, Vibration and Strain Analysis and Recording Equipment 
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INVESTIGATE 


CONTROL BY “TIME-PERCENTAGE” 
XY, \ 


A typical example is electric ovens where 
time-percentage regulation of current in- 
put permits extremely close control of 
temperature, eliminating “‘lag’’ inevitable 
with thermostatic devices. Equally good 
results in regulating proportioned flow of 
materials or liquids and other operations. 











Easy to set, easy to read, and designed to harmonize with other stand- 
ard instruments in group panel mountings. Graduations may be in 
percentage of time or directly translated to feet-per-minute, gallons- 
per-hour, degrees of temperature, etc. 


DISTINCTIVE FEATURES 


Simple, rugged compact. Designed to “take it’ day in and day out. 
Adjustable from front and while running. Dials easy to read. Calibrations 
and ranges adaptable to specific requirements. Repeat within 0.25% of 
given setting. Specially designed motors and switch mechanisms rated 
for continuous service. Completely enclosed in dust proof bakelite housing. 
One of many Cramer Time Control Devices to help you eliminate aa 


weak links in production control. Write us . . . ask for our literature, NOW. 


THE R. W. CRAMER COMPANY 
——” Box No. 5 Centerbrook, Conn. 
SPECIALISTS IN TIME 
C tQr7Ct AS A Factor OF CONTROL 


PERCENTAGE 





INTERVAL DELAY CYCLE IMPULSE 
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approximately this expansion. Inspection of Table 11 
show that glass with Corning glass codes of 001, 008, 
756 and 8160 can be used in making seals with platinu: 
was generally believed that glass-to-platinum seals 
successful because this metal did not oxidize, but it has | 
proved that platinum has an exceptionally thin stable |: 
of oxide. : 

Platinum is usually used in wire form when it is seal 
glass. The wire must first be beaded with a suitable ¢! 
This is done in one of two ways: 


1. The simpler method is illustrated in Fig. 76. The w 
is clamped in a pin vise which has an asbestos hand 
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Fig. 76 


small glass sleeve of about 2 mm. I.D. and 10 mm. long is 
then formed by fusing a 7-mm. tube, allowing it to collapse 
to thicken the wall and then drawing it out. The suitable 
size is then cut from this drawn tube. The small section is 
then slipped over the wire, Fig. 76A. The glass is fused at 
one end and after a good seal is obtained around the cir- 
cumference of the wire at this end, the glass is then progres- 
sively fused toward the other end. One must be careful that 
no air pockets are trapped in the seal. The elongated bead 
(Fig. 76B) is then heated until it is fused. Surface tension 
of the fused glass will cause it to flow until a round bead is 
formed, Fig. 76C. The wire with the spherical bead is then 
ready to be sealed into the glass tube. The bead should not 
be over 4 mm. in diameter. The temperature of the bead is 
maintained by placing it on the screen of the Argand burn- 
er. This allows time for preparing an opening in the glass 
tube without the risk of cracking the bead by cooling and 
reheating it for the final seal. 

2. The second procedure in making a bead on a wire is to 
fuse one end of a thin glass rod to the wire, Fig. 76D. The 
rod is heated until soft and wound around the wire 
until sufficient glass is accumulated. The rod is then cut 
with the flame. The coil is fused by starting at one 
end by heating. the glass while the wire is turned slowly, 
Fig. 76E. Again one should be careful not to trap any air 
bubbles in the glass during the fusing process. It is then 
fused together until the glass forms a round bead, Fig. 76F. 

If the wire and bead are to be sealed into the end of a 
tube, an end is prepared as previously described and an 
opening is made by blowing out a small circular portion of 
glass which is fused by holding the very tip of the closed 
tube in the flame while the tube is rotated, Fig. 76G. The 
hole should be slightly smaller than the bead. The hot bead 
and wire are then held over the hole and the former is 
sealed to the tube, Fig. 76H. The procedure in making side 

















STANDARD FOR TESTING OTHER GAUGES 


Recognized as the standard for testing pressure read- 
ings with dead weight accuracy, Heise Extreme 
Precision Gauges provide the quickest reliable way 
of testing: (1) new ordinary gauges, (2) inspector's 
gauges, (3) for faster results where dead weight 
testers have been used. 


RANGE FROM 0-15 TO 0-16,000 P.S.1I. 


Gt. ECO 126.50 
Be aid rites oraeaniteinnini 144.00 





NEWTOWN, CONNECTICUT 





IN. COLLABORATION sae THE A. H. EMERY COMPANY & 





New Super-Sensitive Relay 
Uses Hot Cathode Principle 
for 3 Outstanding Advantages 














1 | Snap-Action 


®) High Load Rating 

12 amps. (110 V., AC) up to 
4PDT and 30 amps. 
SPST mercury switch 


external contact 
carrying only 3 micro- 
amps—or, by external 
circuit resistance of 1 
megohm. 


3 Trips by either an 


Request Engineering 
Data Sheet 44 Today 





© Automatic Temperature Control Co., Inc. »¢ 
© 34 E. Logan Street Philadelphia 44, Pa. » 
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MOELLER 


“STRAIGHT AND ANGLE FORM 
No. 5000 SLIBAMMARINE THERMOMETERS __ No. 6000 





THE ACME OF DEPENDABILITY 


Built upon 4 generations of 
GUARANTEED ACCURACY 


On deck, in cabin, or engine room whether 
to indicate temperature readings, or to take 
soundings — whether to measure fathoms, 
or determine trim and heel measurements— 
Moeller Marine Instruments have set the 
standard of accuracy for dependability in 
the Marine field for almost half a century. 


Send for catalogs and literature on 


INDUSTRIAL, LABORATORY AND RECORDING THERMOMETERS 
THERMOSTATS * HYGROMETERS * HYDROMETERS * PSYCHROMETERS 
and MARINE SPECIALTIES 


MOELLER INSTRUMENT COMPANY 


“wa ++ —— 
ae é RICHMOND HILL 
89th AVENUE fo NEW YORK 


132nd STREET and 


OFFICES IN PRINCIPAL CITIES 
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seals in tubing is the same as given above. Two such types 


are illustrated in Fig. 76I. 


The complete area of the seal must be carefully annealed. 
This annealing procedure requires a careful technique as 
well as judgment on the part of the worker, as it is not only 
necessary to heat the seal uniformly, but to avoid undue 
softening, otherwise the glass bead and wire will sag under 


its own weight. 


The composition of 001 or G-1 in Table 13° shows that 
this glass contains 20.22% lead oxide (PbO). Extreme care 
should be exercised in the adjustment of the air-gas flame 
required for working the glass. The flame should be as near 


Metal 


gray. 





neutral as possible, since a reducing flame will blacke: 
glass and an oxidizing flame will turn the glass surf 


Pyrex-to-platinum seals can be made by the procedu 
outlined by Housekeeper for making glass-to-metal s 
Platinum electrodes can be sealed into Pyrex and 
cessful seals can be obtained if a platinum wire 0.010 


diameter is flattened very thin (0.005”) and the edges 


TABLE 12 


filled to a v-shape. The thin strip is beaded as previous) 
described except that the glass should be pressed against the 
platinum strip with a forceps to insure good contact wit 

the metal. The beaded metal strip is then sealed into 


INDUSTRIAL METALS FOR VACUUM TIGHT GLASS TO METAL SEALS 





Platinum Technical to Pure 


Ferro Nickel Vacuum fused 


(a) Ni 47.5% Fe 50% Cr 
1% Mn 1% 

(b) Sintered (“Ommet” Ni 
48% Fe 52% C<0.01%) Ni 
48% Fe 52% Co 0.15% 
Platinum Covered Wire 
(Core: Ni 48% Fe 51% 
Platinum covering 30 to 
40% of total wt.) 


Copper Covered Wire (Core; 
Ni 42% Fe 58% 

Copper covering; 20 to 30% 
of total wt.) 


Chrome iron Cr 25-30% 


EMK (Fe 71% Mo 10% Co 
19% Si 0.8% Mn 0.0) 


Fernichrom (Fe 87% Ni 30% 


Co 25% Cr 8%) 

Wonico (W 80% Ni 18% 
Co 5% 

Tungsten 

Molybdenum 

Kovar, Fernico (Ni 28-29% 
Co 17-18% C*0.1 Mn 0.2 
Balance Fe 

Copper Vacuum fused with 


1-2% Mn or Electrolytic 


Copper 


Chrom Nickel Cr 21% 


Ni 
76.5% Fe 2.3 
1. Composition: SiQe 68.5% 
2 Composition: SiQ2g 70.5% 
3. Composition: SiQ2 
4 Composition: SiQeg 
5. Composition: Si0e 67% BeOs 
6. Composition: S 
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Thermal Con. 





SEALING GLASS 


M-glass (Osram) 

301b (Osram) 

Apparatus glass 301b (Osram) 1 
PT-glass 16!!! (Schott) 
PT-glass GeGe Eff (Fischer) 
PT-glass (Gundelach) 
Apparatus glass (Gundelach) 
Moosbrunner glass2 

G1, G5 Glass (Corning) 


As above 
M-Glass (Osram) best 


GeGe 28 (Fischer) 4 
Apparatus glass (Gundelach) 


Gl, G5, G6 and G8 Glass 
(Corning) 
Pt Glass (Fischer) 


M Glass (Osram) 
Apparatus glass (Gundelach) 


G5 Glass (Corning) 
Lead g.asses 


Sodium glass V 612e (Osram) 
V 619i (Osram) 
(Corning) 


V 362A (Osram) 
Uranium,4* Nonex 
Duranglass (Schott) 
1447 III, Uvioglass (Schott) 
V637B, V195c (Osram) * 

G 71 or G 705 AO (Corning) 


V 756 (Osram) 

Clear sealing G 705 AG (Corning) 5 
Special glass 1846 

G 71, G 705AO (Corning) 
Apparatus glass (Gundelach) 

Pt glass (Fischer) 

Blue cobalt glass KHE 
(Gundelach), G1, G8, G71 

Pyrex Glass (Corning) 


3 Coefficient ductivity cal./ Resistivity 
Commercial of Expansion (cm.) (sec.) ohms/ 
Form £107 (deg.C.) mm.2/m. 

Round wire to 1.5 mm. 90.2 0.167 0.108 
Ring to about 50 mm. (25-100°C.) 
Wall thickness 0.1 to 
0.15 mm. 
Round wire to 5 mm. 89 0.038 0.45 
Rings and caps to 30 
mm. 
Round wire to 5 mm. 90 0.038 0.45 
Round wire to 3 mm. 90 - - 
Round wire 0.2 to 0.8 Radial 80-100 0.4 0.04 
mm. put on with borax 0.06 
Wire 2-3 mm. rods 95-100 0.05 0.5 
5-12 mm. disks and (20-100°C.) 
rings 0.2-1.0 mm. in 
wall thickness 
Rods: 0.5-12 mm. 90-95 0.05 0.33 
Rings: to. 30 mm. 0.37 
Wall thickness about 
1 mm. 
Wire, rings 92 ° . 
Wire 55 - 0.13 
Wire and rods 10-45 

(20-100°C.) 0.38 0.06 
Rods to 5 mm. and 53-55 0.35 0.06 
over (25-100°) 
Wire and Rods to 16 47 25-450°C.) 0.09 0.27 
mm. 6 (25-500°C.,) 
Kings 4-30 mm. wall 
thickness 0.3 to 3 mm. 
Feather edge rings 165 
and caps (0-100) 0.92 0.017 
15-120 mm, 
Wall thickness at fu- 
sion point 0.2-0.1 mm. 
Feather edge rings 145 0.03 1.09 


and caps; wall thick- 
ness at cap edge 0.05 
mm, 


Apparatus glass (Gundelach) 
Pt glass (Fischer) 

Blue cobalt glass KHE 
(Gundelach) 

G1, G8, G71 Pyrex Glass (Corning) 





AleOs 3.2% CaO 7.1 N2O 14.2% KeO 6.3 
BaO 2.5% CaO 5.5 Na2O 16.6 KeO 1.0 Mg 3.9% 


73% BeoOs 16.5% PbO 6.0% NaeO and KeO 4.5 

76.1 BoOzg 16.0% AloOg 1.75 CaO 0.2% NazO 5.4% K20O 0.6% 
22.0% AlgOg 2:0 KeO and Na2O 6.5% 

iOg 65% BeoOs 23.9% NaeO 7% Ai2Os 5% 


ire 

















PRESSURE 
HYDROMETER JAR 


for Testing Liquefied Petroleum Gases 


HYDROMETER JAR 


Accurately measures the specific 
gravity of liquefied petroleum 
gases such as: butane, butadiene, 
etc. Can be used on any liquid, 
which under atmospheric pres- 
sure would evaporate into a 
gaseous form. Sample to be 
measured is held under vapor 
pressure conditions correspond- 
ing to the temperature of the 
liquid. 





Write for Catalog No. 30-A 


THE REFINERY SUPPLY CO. 


Main Office and Plant 
621 E. 4th Street Tulsa 3, Oklahoma L.D.581 


10 Wattage Sizes from 


OHMITE 
offers the widest, 
mort complete nauge 
Of types and dyed tn 


CLOSE CONTROL 


RHEOSTAT 


























UNLIMITED APPLICATION 


Dillon Dynamometers may be used in scores of mechan- 
ical setups for testing tensile strength of plastics, rope, 
wire, castings, wood products and many other items. 
Direct reading in lbs. Various capacities—low cost. 


COMPACT— ACCURATE 


Measures only 81%4”x6%4”"x 3”, 
weighs 8 lbs. 4 oz. Not injured 
by overload. Has maximum 
hand and safety glass crystal. 
Immediate shipment all ca- 
pacities up to 20,000 ibs. 


WRITE DEPT. IN FOR LITERATURE 





a [ DILLON & C0 5410 W. HARRISON STREET 
- U. oy INC. CHICAGO, ILLINOIS 





25 to 1000 watts, from 
1%" to 12” Diameter, 
with Standard or Special 
Features, with Uniform or 
Tapered Windings, in Stock 
or Special Resistances, in Single, 
Tandem or Concentric Units. 





Only Ohmite provides such a wide range of 
types and sizes ... to give you a quick and 
correct answer to your Kheostat needs. Stock 
models in 25, 50, 100, 150, 300, and 500 
watt sizes ina wide range of resistance values. 

All models have the time-proved features 
of Ohmite design—the pioneer design that 
revolutionized rheostat construction. Every 
Ohmite unit assures permanently smooth 
close control . . . under every operating 
condition. 

Get the benefit of Ohmite experience in 
countless applications. Let Ohmite engi- 
neers cooperate in solving your rheostat 
control problems. 


OHMITE MANUFACTURING CO. 
4886 FLOURNOY STREET, CHICAGO 44, U.S.A. 
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Wing Send for Catalog and 
livg Engineering Manual No. 40 
"ite Write on company letterhead for 
| this valuable, helpful guide in the 
selection and application of rheo 
stats, resistors, tap switches, chokes 
and attenuators, 


23 él On, 








Be Right wih OMI T 





RHEOSTATS - RESISTORS - TAP SWITCHES 
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TABLE 13 


PROPERTIES OF GLASSES 











Temperatury 

Corning ——— TS Composition ’ Softening : mene 

Glass SiO02 As2eOz PbO AleOs Fe203 CaO MgO Na2zO KeO B2O3 TiO2 ZrO2 Sb203 MnO MngO0q Point °C, x 10-8 
Pyrex 80.5 2.2 3.8 0.4 12.9 815 3.2 
G-702-P 73.76 .46 5.75 1.08 .11 AT. «88 18.70 760 3.6 
G-705-H 66.40 2.10 1.85 .21 82 .79 3.49 61 24.02 .07 .10 776 3.6 
G-720-BE 80.08 .08 10 2.28 .04 Nil .09 2.62 1.44 13.80 .10 .10 09 02 810 3.1 
G-707-DG 70.55 .38 Trace 1.07 .03 07 .20 2.07 41 25.22 2.8 
G-702-EJ 80.00 1 1.00 4.4 14.00 800 3.1 
G-80 72.40 1.75 5.10 25 .08 9.75 40 10.20 .06 735 6.4-6.2 
G-81 655 8.5 
G-70 69.07 07 2.05 70 0hO Nil .50 3.87 23 23.85 .04 .10 -1l 01 753 3.6 
G-71 67.00 8 37 «87 25 .28 6.42 47 19.00 .06 4.80 Trace 4.8 
G-1 63.10 20.22 -28 94 7.60 65.54 88 620 9.2 
G-5 61.62 22.65 35 .15 15 12.79 90 15 . 620 8.9 
G-6 69.66 Trace 1,22 5.06 18.29 27 4.63 675 9.8 
G-705-AJ 67.3 14 0.00 1.73 .11 0.00 .20 4.56 94 24.6 .08 01 758 4.5 
G-8 696 9.5 
G-12 627 8.8 
G-9709 804 3.8 


desired assembly and the entire section is annealed. It was 
pointed out in the introductory remarks of this chapter that 
the glass is stressed in such a seal, but the stress is not 
large enough to break the glass because a very small metal 
strip is used. 

It may be to some advantage to use a Pyrex-to-platinum 
seal in which mercury is used over the seal to assure a vac- 
uum-tight seal. The seal is shown in Fig. 77A on the side 
of a bulb (which is part of a manostat). A platinum wire 
0.01” in diameter is used. A Pyrex tube, 5 mm. in diameter 


MERCURY MANOSTAT 























/ 


J 
2.010" PLATINUM WIRE 


Fig. 77 


and 4” in length is constricted to about the diameter of the 
platinum wire by fusing the glass as it is rotated in the 
flame, Fig. 77B. The constricted section should be about a 
half-inch in length. The wire is slipped into place and should 
be long enough to extend about a quarter of an inch beyond 
each end of the constriction. The Pyrex is then fused to the 
wire by the procedure outlined for coating wire with glass. 
One end of the tube is then sealed to the manostat bulb. 
The tube is then bent upward to the position shown in Fig. 
77. The bulb and glass-to-metal seal are then carefully 
annealed. 

The tube above the platinum seal is partly filled with mer- 
cury which serves as a conductor between the platinum and 
a lead wire that is put into the mercury. This eliminates the 
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danger of breaking the wire at the glass-to-metal seal be- 
cause the two are not directly connected. Any small leaks 
that might develop because of contraction of the wire are 
sealed by the mercury in the tube. 


TUNGSTEN 


Tungsten has a linear temperature coefficient of expan- 
sion of 4.8 X 10°° per degree C.; and the glasses in Table 11 
recommended for glass-to-tungsten seals are Corning glasses 
with code numbers of 778, 3320, 772 and 775. Tungsten wire 
is often fibrous, having longitudinal channels which may 
leak if sealed in vacuum tubes. Tungsten has a resistivity 
of 5.48 microhms (cm.?)/(cm.) at 20°C.; and to decrease 
the resistance of electrodes of this metal, braided copper is 
butt welded to one end of the tungsten wire while a thin 
nickel rod is welded to the other. The butt welds, if care- 
fully made, close the channels at both ends, thus eliminat- 
ing leaks. These leads are called press welds. 

When tungsten is sealed into any of the above-mentioned 
glasses, a glass-to-metal seal is obtained which is equal to, 
if not superior to, that obtained between lead glass 001 and 
platinum. These glasses require a higher temperature for 
making the seal and consequently there is danger of over- 
oxidizing the tungsten wire. For this reason a different 
technique is required when bead or press seals are made. 
The following procedure is recommended regardless of the 
choice of the recommended glasses: 

1. The wire is first degassed by heating it to white heat 
in an oxygen-gas flame. This is done to prevent bubbles 
from appearing between the wire and glass as the seal is 
made. 

2. The wire is then heated and cleaned by rubbing it 
against a lump of potassium or sodium nitrite. 

38. The wire is then thoroughly washed and examined. 
Any dark portions of oxide on the wire must be removed 
by repeating the second step. 

4. A four-inch length of tubing of the sealing glass, 8 to 
15 mm. in diameter, is then drawn down to a thin-wall tube 
with a diameter approximately equal to that of the tungsten 
wire. A section of the glass tubing which fits snugly over 
the wire is then cut to a length of 16 mm., Fig. 78A. 

5. The clean tungsten wire is then oxidized by heating it 
to a dull red heat. This oxidizing treatment is the most im- 
portant step in the entire sealing operation, and can be 
mastered only by individual practice. If the wire is left in 
the flame too long it is over-oxidized and a black seal is 
obtained which is not vacuum tight. If the wire is not oxi- 
dized sufficiently, the glass will not have the opportunity to 
dissolve in the oxide layer and a poor seal will result. 

6. The small sleeve prepared in step 4 is then slipped 
over the wire and it is fused to the tungsten wire at one 
end, Fig. 78B. The glass is then collapsed and fused to the 
wire by rotating the wire and heating from the seal end 
toward the open end. One must be careful not to trap any 

















Help them to do the Job hight Fe 


y providing accurate, automatic control f 
of mass production operations, involving : 
temperature or p H, potentiometers guard 
your 
For a quarter century most of these instru- 
ments have depended on Eplab Standard Cells 
for accuracy. These cells are a “yardstick” for 
lation of voltage to temperature or p H. 
The first commercial cells of their type in Amer- 
ica, constantly improved by research, they are 
“as standard as sterling’. 


The Eppley Laboratory, Inc. 
SCIENTIFIC INSTRUMENTS 
NEWPORT, RHODE ISLAND, U.S.A. 
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MATCHED 
PAIRS 







INITIAL ACCURACY 
AT LOW COST! 


Here’s the low cost solution to close tolerance require- 
ments—IRC Matched Pairs—two resistors matched in 
series or parallel to as close as + 1% initial accuracy. 


IRC introduced Matched Pairs, has matched millions 
of BT Metallized and BW Wire Wound Resistors. Both 
types are stable, excellent for close tolerance requirements. 
Matched Pairs are widely used as meter multipliers and 
recommended for any application requiring low cost 
close initial tolerances. 


IRC tests, matches, ties together and identifies each pair. 
Type BW Matched Pairs supplied in parallel from 2.5 ohms to 4100 ohms; 
in series from 10 ohms to 16,400 ohms. 


Type BT in parallel from 165 ohms to 10.0 Megohms; in series from 
660 ohms to 40.0 Megohms. 


Matched Pairs are available only to manufacturers. 
Address inquiries to Dept. 16F 


Matched Poir Resistors 


et, INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA 
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Photo courtesy Metal Stampings Limited, Toronto 


Have the Xi Hine 
from KESTER 


®@ Tight, permanent solder bonds depend on the flux 
a chemically and physically correct flux that 


properly cleans the work and prevents re-oxidation. 


@ Different solder jobs require different fluxes, an- 


other important point to consider. 


@ You can get the right flux for your particular sol- 
dering operation ... right in kind and right in quality 
...from Kester, for 47 years the recognized solder 
authority. Consult Kester engineers at any time, 


without obligation. 


KESTER SOLDER COMPANY 
4216 Wrightwood Avenue, Chicago 39, III. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
Sobter Sluxea 


STANDARD 
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air between the glass and wire during this operation. } 
employing the expedient of using a thin glass sleeve, « 
avoids over-oxidizing the tungsten wire because consid 
ably more hea: is required if a thick-walled sleeve is us: 
The bead formed with this sleeve is thin, Fig. 78C. Whe: 
good seal is obtained, the color at the interface of glass a 
wire ranges from golden yellow to reddish-brown. If t! 
interface is black, the wire had been oxidized too mu 
before sealing with glass. Prolonged and successive heat 

treatments are then required to dissolve the oxide in th 
for glass. It is not advisable to use a blackened seal. 


7. If the wire with the thin glass bead is to be used as a 
Q U A r T Z single-contact wire through the end or side of a glass tub: 
more glass must be accumulated on the thin bead to give 
sufficient amount of glass for the final seal. This is done b 
re) t : ca | Ss e re r a it : e Ss using the same type of glass in the form of a thin rod. On 
p p end of the rod is attached to the end of the bead. The rod i 


then wound and fused to the thin-walled bead as illustrated 



































The following improved high-quality products are avail- in Fig. 78D. The rod is cut in the burner flame when enoug! 
able for immediate delivery to the instrument manu- glass is accumulated and the glass is fused to a pear shaped 
facturer: bead, Fig. 78E. The bead with the wire is then kept hot by 


placing it on the screen of the Argand burner. The opening 
which is made in the tube of the same type glass is slightly 
smaller than the maximum diameter of the bead. The bead 
is held over the opening as the glass of the tube and bead 


@ Babinet Compensators: the device to be used 
in measuring the quantity and quality of strain in glass 
and for measuring types of polarized light. 






@ Retardation Plates: thin quartz plates for produc- 
ing phase differences of the various wave lengths of 
light. 


@ Polished Crystals: special quartz crystals for super- 
sonic applications. 






@ Bertrand Plate: a split phase quartz plate for 
more accurate determination of plane of the optical 
axis and the x-axis than can be accomplished with a 
single polariscope. 










Look ahead ... but look to VALPEY for 
crystals and specialties in quartz fabrication. 









See us first when problems arise in the use of quartz. Our facilities, 
are geared to peace just as they were geared to war. Our business 
is to apply the correct solution to your problem .. . just send us 
specifications and requirements. 
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TOMORROW 


For that new post-war lab, be sure you order 
a precision Dillon Tester! Reasonably priced, 
this accurate instrument handles TENSILE- 
COMPRESSION-SHEAR or TRANSVERSE test- 
ing. Accommodates rounds, flats or special 
shapes, and may be supplied with 7 differ- 
ent gauges, all interchangeable. Capacity 
from 250 up to 10,000 Ibs. America’s finest 
portable tester! In use by leading plants 
coast to coast. Write for oerers bulletin in 
color! 





Illustrated Bulletins 








. W.C. DILLON & CO., inc. 


., 5415 WEST HARRISON ST. 
* CHICAGO 44, ILLINOIS, U. S. ry, 











644 BROOKS BUILDING 








Sieinlite 
Se C—O 
MOISTURE TESTER 


The Fastest in Commercial Use 


For really fast work in testing moisture content of 
grains, nuts, dehydrated foods, chemicals and a host 
of other products . . . use the Steinlite. Almost any 
operator can get results in two or three minutes... 
a good operator in one minute. Yet the Steinlite is 
reliable and dependable. It is precision built by a 
pioneer firm of radio engineers and calibrated against 
official oven methods. Sold on free trial basis. No 
money down. Write for circular. 


HEADQUARTERS FOR EQUIPMENT 


Come to Seedburo for hundreds of items of equipment and 
supplies . . . seed testing, grain grading, plant maintenance, 
etc. If you have not received your copy of the Seedburo 
Catalog and Grain Graders Guide write today. 





CHICAGO 6, ILLINOIS 














for Quick, Accurate 
Measurement of 


LOW PRESSURES 4 
LY | DRAFT. 5 | 


HIS handy gauge is widely used 






for measuring low pressures, 
drafts and differentials—such as 
furnace drafts, pressure drop across 
filters, and velocity pressures; also 
pressure drop across displacement 
meters and pressure measurement 


on bell provers. 


It is a direct reading instrument with 
an inclined tube giving increased 
scale length to permit accurate read- 
ings of fractional inches of water 


pressure. 


Housing is of dull black crackle with 
bracket for wall mounting, having two 
adjusting screws for leveling. Each 
gauge is individually calibrated, in- 


suring extremely accurate operation. 


Available in Single-Tube, Two-Tube 
and Three-Tube styles. Sturdily built 
for long, carefree service. Each gauge 
is furnished with standard accessories 


ready for operation. Write for Bulletin4. 


THE MERIAM INSTRUMENT COMPANY 


10958 Madison Avenue, Cleveland 2, Ohio 


Western Division: 1418 Wilson Ave., San Marino 9, Calif. 
In Canada: Peacock Bros., Lid., Montreal 


MERIAM , 


. Suitiumen a 


ESTABLISHED 1911 
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The F&P Continuous Viscosi titutes a radical 
departure from the conventional method of viscosity 
measurement. 











This Viscosimeter is available in simple indicating form, 
or arranged for continuously recording viscosity values on 
a 24-hour chart or for controlling fivid viscosity by auto- 
matic blending or heating means. 


This instrument has proven particularly valuable for con- 
tinuously blending lube oils, indicating the end points in 
various chemical processes and in the maintenance of 
constant fuel oil viscosity for improved oil burner operation. 
As yet its field of applications is virtually untapped. 


Write for catalog Section 88-A 


FISCHER & PORTER CO. 


DEPT. 1-5C HATBORO, PENNA. 















































RESISTS @ <x VIBRATION 


Rugged—precision-built—resists vibration. 
Time delay control ranging from a fraction of a second 
to several minutes. Setscrew adjusted. 


Write for complete information and catalog. No obligation. 


AGASTAT 


Electro-Pneumatic TIME DELAY RELAY 


ELIZABETH A’G’‘A NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 
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Fig. 80 


are fused sufficiently to allow it to flow together. The seal 
is then annealed. 

In pinch press construction, the tungsten wire requires 
only a thin glass layer and any dead wires must have the 
one end covered and closed with the seal glass as illustrated 
in Fig. 78F. The glass tube for the press is prepared as 
previously described. The opening in the tube slot should b« 
wide enough so that all wires can be uniformly spaced. 
The wires are then mounted in a wire holder, Fig. 95, and 
the beads are located and held in the tube slot so that a 
short section of the bead glass will extend beyond both ends 
of the press. The flat portion of the tube is then heated 
and, when the glass is sufficiently fused and collapsed 
against the beads, it is pressed together with a forceps to 
insure a good seal between the bead glass and the flat end 
of the tube. The finished seal is shown in Fig. 78G. The en- 
tire assembly is carefully annealed. 

Tungsten, beaded with Corning glass 778, sealed into 
Nonex 772, has been very successful as glass-to-metal seals. 
If a tungsten bead is required in a Pyrex system, a graded 
seal is required. Such a seal is used in the apparatus shown 
in Fig. 79. In this case tungsten wire was beaded with glass 
778 and sealed into a tube of glass 772, a narrow band of 
uranium glass 3320 was then sealed to the Nonex 772 tube, 
and the assembly was then sealed into Pyrex. The recom- 
mended sealing order is: Tungsten, glasses 778, 772, 3320 
and Pyrex. Glass-to-tungsten seals with glass 3320 have 
been successful. Glass 3320 can be sealed directly to Pyrex. 

Pyrex-to-tungsten seals are impracticable except when 
the tungsten wire has a diameter of 0.015” or less. Even 
then it is preferable to bead the wire with Corning glass 
7051 before it is sealed into Pyrex. 

An example of a tungsten-to-glass seal is shown in Fig. 
80. The large tube contains two 0.09” tungsten rods which 
were beaded with Corning glass 778. These beaded rods 
were pressed into a tube with a 4” flare of Corning glass 
772. The glass blower is sealing the flare into a large bulb 
of 772 glass. Two sets of rollers are being used to distribute 
the weight of the large bulb. 

A common type of Pyrex thermoregulator, particularly 
useful in controlling constant-temperature baths, is illus- 
trated in Fig. 81. The essential parts of this regulator are 
the two contact points. The contact point in the glass-to- 
metal seal is a tungsten wire. A length of braided copper is 
butt-welded to the tungsten wire so that a flexible connec- 
tion can be made. The tungsten is covered with a sleeve of 











SPRING TESTING 


Krouse Repeated Stress Spring Testing Machines are de- 
signed for accuracy of load application and simplicity of 
operation. The five unit machine (shown above) has 0 to |” 
stroke, 250 Ib. load, cut-off for each unit. Easily adapted to 
test instrument parts, diaphragms, sylphon bellows, etc. 
Bulletin |-46-D. 


KROUSE TESTING MACHINE CO. 


573 E. ELEVENTH AVE. COLUMBUS 3, OHIO 
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Fast, Accurate Measurements 


with the NEW la a IC 


Quick Action 


VERNIER 






3° 


THE PERFECT TOOL for < 
machine shop, garage, re- 
pair shop, aircraft main- 
tenance, etc. 


A flick of the thumb and you've got your external and in- 
ternal dimensions. Knife-edged jaws provide exact thread 
measurements, A depth gage blade gives speedy depth 
measurements. Made of stainless steel or toolsteel; packed in 
a sturdy leather case. Scientifically engineered, painstakingly 
machined and American made, the AMIC Quick Action Cali- 
per is a quality tool without a rival. 


Graduations in English—!/32” or 1/40”; in Metric—full mm. 
Reading on Vernier 1/128” or 1/1000” and 1/10 mm. 
Also AMIC Precision Vernier Calipers, Height Gages, 

Depth Gages, Pocket Calipers, Comparators, 
Precision Graduated Metal Scales. 


~~ 
-, 






Write for FREE Booklet G and price list or 
telephone PEnnsylvania 6-0687 
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*Reaistered Trade Mark 


AMERICAN MEASURING 
INSTRUMENTS CORP. 


240 WEST 40th ST. «| NEW YORK 18, N.Y. 












“TRANSLATORS” 


(SOLUTIONS TO 
ENGINEERING PROBLEMS) 


and 


A FILING CODE 
oggered by 
ASKANIA 


This is the beginning of a service to those who are 
confronted with the daily problems of ... research... 
design... development and engineering. 


Ideas... information...methods and solutions to 
technical problems will be contained on convenient 
3%" x 52" cards, enabling those in charge of the 
departments mentioned above to build a valuable 
reference file. 


Requests from department heads on company let- 
terheads will receive the first cards of this series, with- 
out cost or obligation. 


If sufficient interest is indicated and maintained, this 
service will be continued “ad infinitum.” 


1605 S. MICHIGAN AVE. 
CHICAGO 16, ILLINOIS 
Export Office for Latin America 
Room 111, South Ferry Building 
New York 4, New York 
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Fig. 81 


























Corning glass 7051 by the procedure outlined for beading 
tungsten and the bead is made of Pyrex. The bead is sealed 
into Pyrex. The stopcock on the side arm is convenient for 
filling the regulator. It is not necessary, however, for the 
regulator can be filled through the capillary. By varying the 
size and shape, other forms of thermoregulators can be 
made with increased sensitivity. If a mercury reservoir is 
used, toluene, or a mixture of ethanol and water of 50 parts 
of each or any other suitable liquid can be used. 

A series of contacts is sometimes required in a thermo- 
regulator. These contacts may be made in the form illus- 
trated in Fig. 81B. This glass-to-metal series can be made 
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by using a soft glass capillary tube and platinum 
The capillary tube is cut and a short piece of unbeaded 
is laid across the glass wall. The capillary tubes are 
sealed together. Successive seals are made in this way 
all contacts are sealed into the tube. Extreme precaut 
must be taken when the glass is heated. The assembly n 
also be carefully annealed. The tube with multiple cont 
can be used on any desired thermoregulator. 


Molybdenum has not been extensively used for glass 
metal seals because this metal has a tendency to oxid 

very rapidly as seals are made. The oxide layer becom 
thick quickly under oxidizing conditions. This oxide forn 
a non-adhering semi-liquid layer with the glass and p: 

seals are obtained. When molybdenum is required for glass 
to-metal seals, Corning glass 706 should be used. A long 
close-fitting sleeve of this glass should be made for beading 
purposes and oxygen should be excluded as much as poss 
ble during the sealing operation. Molybdenum rods up to 
10 mm. in diameter have been sealed to glass. Such a seal is 
shown in Fig. 82A. The sleeve in this seal is 3 inches long 
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win PEW K-2 ELECTRODE 


Tests flat, irregular and curved surfaced 


materials in 3 seconds or less 





Here is the all-purpose moisture testing instrument you have 
been waiting for. ; 
Each button of the electrode is individually spring-cushioned 
to allow maintenance of contact regardless of contour — no 
points to break off or injure surface. It is completely portable, 
and can be operated by anyone. 

The same exacting scientific research and precise engineering 
development that have made L-2 (lumber) and V-2 (veneer) 
models of Moisture Register the standard in their fields make 
the new model K-2 an accurate, dependable addition to this 
famous line. Write today for complete information, specify- 





dial shows mois- 





ing type of material and per cent range 
of moisture content you wish to test.— 
Moisture Register Co., Dept. F, 133 North 
Garfield Avenue, Alhambra, California. 
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In the drawing below you 
see thermostatic bimetals used in both mem- 
bers of this slow make and break thermostat. 
This shape element is used generally in elec- 
tric resistance household appliances where 


control must covera wide range of temperature. 


FLOW OF 
CONTACT, \ 


BIMETAL 


FLOW OF 


CURRENT 


y 


As temperature rises both bimetals bend in 
the same direction since the high thermal 
responsive side of each is on the same (lower) 
side. Contact is maintained until curvature 
of the bottom element is checked by the stem 
of the manual selector, at which point the 
upper element continues to move and auto- 
matically break the circuit. Cooling of 


bimetal reverses the movement. 


Chace thermostatic bimetals are available in 
35 types for use in temperature operated con- 
trols; these bimetals meet every condition 
within the temperature range of -—100°F. to 
+1200°F. Available in sheets, strips, forms 
and sub-assemblies. 


wu CH AC Eco 


la 


Thermostatic Bimetals and Special Alloys 
1609 BEARD AVE + DETROIT 9. MICH. 
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The Month’s NEW INSTRUMENT 





In this department we report each month new devices for measurement, inspection, 
testing, metering and automatic control—in the form of concise technical descriptions. 


For further information use the postage-free Order Card on page 387. 








Indicating-recording-controlling 
Pyrometer Potentiometer 


New “Pyrotron Electronic Potentiometer- 
Pyrometer” has no continuously moving or 
vibrating parts in its measuring circuit: 
records one or two temperatures on a 12” 
diameter uniformly-graduated chart, indi- 
cates on a 29” bold scale which encircles 
chart: has automatic-control features, It re- 
quires a 115-volt, 60- or 50-cycle a-c. power 


supply. It operates from a thermocouple or 
from any source of d-c. potential which 
varies through at least 10 millivolts for 


full-scale range. Conventional thermocouples 
are used for temperatures up to 3000°F. 
For temperatures above 3000°F. and for 
moving objects above 1500°F. radiation type 
thermocouples are used. D-c. potential of 
thermocouple (or other primary element) is 


AC POWER SUPPLY ==) 
CONTROL DIAL 

















«<< 
THERMOCOUPLE 


balanced against a conventional potentiom- 
eter circuit employing usual battery source 
of d-c. voltage and a standard cell with 
manual standardization. Instead of a gal- 
vanometer or millivoltmeter “Pyrotron” po- 
tentiometer circuit employs ae d-c. to 
a-c. converter and an electronic detector 
to measure potentiometer unbalance. Trou- 
ble-free service and minimal maintenance 
are said to be insured by elimination of all 
continuously moving or vibrating mechan- 
isms from measuring system. Only record- 
ing chart moves continuously; reversible 
electric motor which drives indicating, 
recording and controlling features moves 
only when potentiometer network tends 
to become unbalanced because of a 
change in the condition being meas- 
ured. Conversion of d-c. potential to 
a-c. is accomplished by special saturable- 
reactors containing no moving or vi- 
brating parts. Instrument is said to be an 
effective controller for temperature since its 
inertia-free electronic detection and high- 
speed motor system instantly respond to 
keep measuring circuit in contindous bal- 
ance, Its accuracy, stability and perma- 
nence of calibration are credited to the use 
of the null balance principle. To halve panel 
space, each potentiometer may be furnished 
with two controllers operating from two 
separate measuring circuits housed in the 


eore 
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FOR YOUR GREATER 
CONVENIENCE 


OW often have you been keenly 

interested in new products but 
failed to find out more because you 
had no time to write letters? 


Many times, no doubt! And more 
than once, you bitterly regretted hav- 
ing let the matter slip your mind. 


No more excuse for such over- 
sights from now on: it will take you 
two or three seconds to write each 
number on the card. See instructions 
above. 











Same recorder casing. ““Pyrotron” recorder- 
controllers are furnished for (1) air- 
operated control systems, (2) on-off elec- 
tric and (3) throttling type electronic con- 
trol systems. Instrument illustrated is cut 
away to show control dial by which set- 
ting point may be manually adjusted to de- 
sired temperature. This arrangement is used 
for the on-off electric and throttling elec- 
tronic type controllers; air-operated con- 
trollers are provided with an indicating 
pointer which uses the recording chart as a 
scale for indication of the setting point; 
setting point may be changed by simply 
opening door and turning a knob. “Pyrotron”’ 
instruments are made up of a number of in- 
terchangeable sub-assemblies standardized 
so that only a few spare parts need be car- 
ried in stock for a large number of instru- 
ments. Electronic amplifier unit and a-c. 
to d-c. converter are both mounted in die- 
east housings which plug into rear of re- 
corder casing.—Bailey Meter Co., 1041 
Ivanhoe Road, Cleveland 90, Ohio. 


Please mention number 694 when filling out card 





Process Program Controller 


New automatic temperature-time and 
pressure-time recorder-controller requires 
only the push of a button to control proces- 





sing completely from start to finish. By use 
of an adjustable cam, timing starts auto- 
matically when temperature reaches proc- 
essing point and is terminated at desired 
moment. All valves, whether steam, air, 
water or overflow, are opened and closed 





as process may require without manu 

tention. A red light glows during st 
heating phase of process; when heating 
been completed and steam has been shut 
red light goes out and a white light app: 
At end of cooling time, white light goes 
signaling to- operator that cycle has | 
completed. New controller is adaptablk 
many processes involving control of tem, 
ature and pressure in the manufactur 
rubber, plastics, chemicals and textiles 
J. Tagliabue Div., of Portable Product 
Corp., 549 Park Ave., Brooklyn 5, N. } 


Please mention number 602 when filling out card 





Conductivity Recorder 


New “Type RP Solubridge Recorder’ is 
for recording electrolytic conductivity of 
lutions, condensates or water by “So 




















’ 


bridge” method, It operates on null balanc: 
principle, so that accuracy is independent 
of line-voltage fluctuations and vacuum-tul: 
characteristics. It can be furnished for 1 
2, 3 or 4 continuous-line records on the 
same 12” chart, a separate amplifier and 
motor-driven slide wire being used for eacl 
pen so that no switching devices are neces 
sary. All pens of a multiple-pen recorde: 
may move at any time or simultaneousl) 
Slidewire unit mounts on inside of hinged 
panel in back of door; amplifier is normal] 
mounted cn rear of recorder casing, is 
standard and interchangeable unit. Optiona 
equipment (though shown in illustration) is 
a 29” indicating scale and bold indicato1 
pointer, illuminated by (also optional) 
built-in fluorescent lamp. Indicator can op 
erate in conjunction with only one pen, it 
use limits recorder to a maximum of thre: 
pens instead of four. Recorder may be pro 
vided with a control switch operated by an 
adjustable cam set to trip at any desired 
position of pen or pointer. Up to fou 
switches, individually adjusted, may be 
provided on the single-pen recorder; or tw: 
independent slidewire units in the sam: 
recorder housing may be equipped with 
control switches. In addition to Micro- 
switch on-off contacts, air-operated propor 
tioning control feature can be supplied.—In- 
dustrial Instruments, Inc., 17 Pollock Ave., 
Jersey City 5, N. J. 
Please mention number 603 when filling out card 
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Apparatus for Non- destructive 
Acoustic Detection and Location 
of Interior Flaws 


New “Type B Supersonic Reflectoscope” 
is industrial model of laboratory apparatus 
(now called “Type A’’) developed at Univ. 
of Michigan (F. A. Firestone: U. S. Pat. 
9 280,226, appl. May 1940, issued Apr. 1942) 
for measurement or non-destructive testing 
of solid parts for flaws by sending super- 
sonic sound waves into the part and observ- 
ing reflections from boundaries of part or 
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from any flaws within it. Principle, roughly 
sketched in Fig. 1, is similar to that of radar 
except that pulses are not radio waves but 
material vibrations radiated at 5-Mc. fre- 
quency during one microsecond at a 60- 
eycle repetition rate, so that a five-wave 
group is sent out sixty times per second. 
Quartz crystal is utilized not only to con- 
vert electrical oscillations into vibrations 
but to convert echoes into electrical signals. 
Pulses and echoes both show on a cathode- 
ray oscilloscope screen, together with micro- 
second timing “‘notches” which are used for 
linear measurements because velocity of 
sound in material being tested is known. 
Only a rough idea of possible techniques is 
given by Fig. 1. For example, vibration 
frequency being determined by crystal, 
heads fitted with crystals of various fre- 
quencies can be interchanged. Likewise, 
curved crystals may be_ substituted for 
standard flat ones when mass inspection of 
cylindrical parts is called for. Furthermore, 





Fig. 2 





one crystal can be employed as transmitter 
and a separate crystal as pick-up. Accuracy 
of linear measurements is approx. 1456” 
accuracy of direction is roughly shown in 
Fig. 1: it is due to the fact that mega 
eycle-frequency vibrations travel in a nar 
row beam, so that with a 0.25 in.2 crystal 
lateral location of a small flaw can be de- 
termined to approx. 44”. In exterior view of 
“Type B,” Fig. 2, indistinct black portion in 
center is a hood for convenient viewing of 
‘scope screen, which is 9” in diameter 
Sperry Products Corp., 16th & Willow Sts., 
Hoboken, N. J. 


Please mention number 604 When filling out card 


High-brilliance High-deflection- 
sensitivity C-r. Tube 


New “Type 3JP” cathode-ray tube, char- 
acterized by exceptional brilliance and high 
deflection sensitivity, is annouced as_ the 
logical successor to wartime “3BP” and 
“3FP” and is said to combine the best qual- 
ities of each, thus being suitable for equip- 
ment which must be operated under ex- 
tremely strong ambient light conditions. 
Focusing electrode current under operating 
conditions is negligible, thereby simplifying 
bleeder design. The 2” neck and diheptal 
base provide adequate insulation between 
electrode leads for high-altitude installa- 
tion. For applications where deflection volt- 
ages are under suitable control, “3JP” is 
interchangeable with “3FP."” Equipment 








ese cE 


using “3BP” may be adapted to use “3JP” 


by providing for connecting intensifier elec- 
trode of “3JP” either to second anode po- 
tential or to a higher potential than second 
anode. Owing to higher deflection sensitivity 
of “3JP,” it can be utilized with intensifier 
potential equal to twice second anode po- 
tential. New tube is on Joint Army-Navy 
Preferred List.—Allen B. Du Mont Labs., 
2 Main Ave., Passaic, N. J 


Please mention number 695 when filling out card 


Intermodulation Analyzer 


New intermodulation test equipment con- 
sisting of a signal generator and intermod- 
ulation analyzer is designed to facilitate 
the measurement of intermodulation dis- 
tortion in all audio amplifiers, AM and FM 
broadcast transmitters, film, disk and tape 
recording, reproducing equipment and loud- 
speakers. Signal generator (one unit which 
is portable or can be rack mounted) con- 
tains two independent sine wave oscilla- 
tors and combining units: low-frequency 
oscillator supplies 49, 60, or 100 cycles; 
high frequency oscillator supplies 1000, 
7000 or 12,000 cycles. By means of switches 
and controls any low frequency may b: 
combined with any high frequency for the 
test. Intermodulation analyzer (a second 
unit of similar construction) conta‘ns nec- 
essary input controls, power absorbing net- 
work, filters, demodulator and indicating in- 
struments to measure intermodulation dis- 
tortion directly in percent. Sensitivity is 
such that it can read distortion from 0.1% 
up to 100%. Switches are provided so that 
in addition to reading intermodulation, in 
ternal vacuum-tube voltmeter can read volts 
and millivolts and has a full-scale sensitiv- 
ity from 0.3 millivolts up to 100 volts. An- 
alyzer is capable of directly reading inter- 
modulation distortion, noise levels and out- 


put power On equipment being tested 


range from oU watt ( ty? dbm) down t 
90 dbm titec Lansir Corp., 1 \ 
Vine St., Hollywood, Calif and a 
ITth St., New York 19, N } 
Please mention 1 ef 6006 


Flow-rate Transmitter for 
Metering Hot Liquids 


New pneumatic transmitter (shown witl 
covér removed) is designed for measuri 
flow of hot liquids, which ( oO \ t 





room temperature that they congeal in the 
lead lines. A piston is used instead of the 
ordinary diaphragm in order to avoid th: 
effect of hot liquids on diaphragms. (Nor 
metallic diaphragms are not usable above 
about 200°F., and metallic diaphragm 
might give erratic results at high temper 
ature.) New transmitter is designed for in 
stallation in a manner that keeps measurin 
chambers hot enough to prevent measured 
fluid from congealing in transmitter cham 
bers and lead lines. Piston and cylinder ars 
made of steel of the same composition, to 
regardle 
changes Among succe fu 


constant clearance 
temperature 
uses: measurement of coal tar pitch at 
flowing temperature of 550°F., and flow 
petroleum tar at 600°F. Republic Flou 


assure 


Meters Co., 2240 Diversey Pkwy., Chicago 
47, Illinois. 
Please mention number 6qQ7 when filling out card 


Three-phase Type Generator for 
Electric Tachometers 


New “Compak Generator’ weigh le 
than 23 oz., is iid to be “more than xt 
percent smaller than many type now Ii! 
use.” Among claimed advantage ire ea 
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er maintenance and inspection, lower cost 
and improved operational characteristics. Al- 
use with 
tachometer indicators in aircraft, new gen- 
erator has a variety of potential industrial 
applications. It is interchangeable with other 
three-phase 
type used with electric tachometer indica- 
tors of magnetic-drag type. It is applicable 
to tachometer engine outlets operating in 
either direction. It is designed for use where 
tachometer indication for each engine is re- 
quired at only one station and, like stand- 
ard generators, operates from tachometer 
engine outlets operating at one-half engine 
speed. Where installed in aircraft, output of 
unit is sufficient to actuate both a tachom- 
eter instrument and a synchroscope in- 
strument and may be used with special 
Where 
duplicate engine instruments are required, 
“Compak Generator’ may be operated at 
crankshaft speed, using a two-pole arrange- 
ment.—Kollsman Instrument Div. of Square 


though designed primarily for 


generators of standard a-c. 


Kollsman helicopter tachometers. 


D Co., Elmhurst, L. I., N. Y. 
Please mention number 608 when filling out card 


Rotameter Lighting Device 


New inexpensive lighting device for re- 
cently-announced “SK Universal Rotameter” 
(see Instruments, April 1944, pages 242-244) 





is an easily-attached baked-enamel metal 
hood with narrow frontal opening, which 
fits snugly against back of Rotameter tube 
and directs a beam of light through the 
glass toward the operator. Rotor and scale 
are clearly outlined even when metered 
fluid is semi-opaque. Push-button socket, 
10-foot rubber-covered attachment cord 
and plug are included. Device uses a 110- 
volt tubular incandescent lamp obtainable 
from any electrical supplier. — Schutte € 
Koerting Co., 12th and Thompson Sts., Phila- 
deilphia 22, Penna. 
Please mention number 609 when filling out card 


Pressure Pick-up and Amplifier 


New “Pressuregraph” is said to embody 
important improvements over original model 
(described in Instruments, April 1945, page 
274). It provides, with a cathode-ray oscil- 
lograph, a substantially linear pressure- 
time curve on the screen, which indicates 
the performance of any engine, pump, com- 
pressor, air and liquid pipe line or other de- 
vice subject to pressure variations. In ad- 
dition to dynamic pressure variations, it 
shows static or slow pressure variations, It 
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covers all mechanical speeds, and pressures 
up to 10,000 Ibs./in.2. There is no appreci- 
able inertia to overcome in the electronic 


driving mechanism. New model provides 
means for temperature compensation. There 
are three output selections: (1) for double 
modulated wave; (2) for indicator card 
wave; (3) integrated single line providing 
means for transmission of pick-up response 
to a string oscillograph, for photographic 
recording. Completely redesigned pick-up is 
vibration proof, is furnished with or with- 
out water-cooling. New cabinet construc- 
tion provides special convenience with bet- 
ter arrangement of connections. Operation 
is simple. There is only one control. Pick-up 
diaphragm, when acted on by pressure, un- 
balances an electronic circuit. Unbalanced 
voltage from pickup is delivered to ‘Pres- 
suregraph” cabinet where it is amplified and 
passed through a negative modulation sup- 
pressor, and then to oscillograph. Sweep 
circuit of oscillograph is adjusted to speed 
of mechanism under test. Pressure-time 
curve on screen is not a line or tracing, but 
a solid area easily readable.—Electro Pro- 
ducts Laboratories, 349 West Randolph St., 
Chicago 6, Illinois. 


Please mention number 610 When filling out card 








Thermoregulator with Signal 
Light 


New “Mercuroplat” Thermoregulator has 
a signal light, either red or white, which 
glows while temperature is rising and shuts 
off when setting temperature is reached, 
thus permitting operator to perform other 
duties. New regulator is intended for ac- 
curate control of temperatures in water, 
oil, or air baths; ovens; etc., at any tem- 
perature within the setting range from 30°F. 
to 500°F, It has a sensitivity of + 0.02°F. 
or better. It is available in 6”, 8”, 10”, or 
12” lengths, has durable machined plastic 
head whose design provides full visibility 
for easy setting, a convenient means for 
mounting, and an appropriate mounting for 
signal light (which can readily be replaced). 
Said to contribute to regulator’s accuracy 
and long life is manufacturer’s improved 
distilling and filling method by which mer- 
cury is distilled directly into regulator 

















without being exposed at any tims 
mospheric air, thus assuring purity.- 
ington Glass Laboratory and Inst) 
Co., 8224 Georgia Ave., N. W., Wasi 
11, D. C. 


Please mention number 611 when filling ou 


Air Operation for Diaphragm 
Valves 


New pneumatic power devices ar: 
able for maker’s “Saunders Patent” 
phragm valves in 4” to 12” sizes. Ap; 
tion of air control to this valve was ; 
to meet requirements of remote econr 
operation of valves on paper and 
mill stock lines. It is equally appli 
to service in chemical and process pp! 
for flow control of acids, caustics, 
ries and other fluids. ““Westinghouse F! 
air” control is applied to valve for si: 
open and close operation. 
“Controlair” are applied to provide 


posed air operation for smooth throttlin; 
over a wide range. Unit is readily adapted 
for instrumentation and use with position 


ing devices. An auxiliary air tank is i; 
cluded to provide shut-off in event of { 


ure of main air supply. Diaphragm valv: 


itself (as a manually-operated unit) | 
been used for over 14 years. In this valv 





“Flexair”’ and 


working parts in bonnet are complete!) 
isolated from the flow, preventing contam- 
ination of material and corrosion of work- 
ing parts. Absence of stem packing makes 
this valve especially adaptable to air con 
trol. Valve is leakproof because diaphragm 
will seat tightly even in presence of smal! 
foreign particles. It is claimed that it is 
almost impossible for valve to become 
clogged.—Hills-McCanna Co., 3025 N. West 
erm Ave., Chicago 18, Illinois. 
Please mention number 612 when filling out card 





Automatic Timers for Photo- 
graphic Work 


(1) New “Model TM-5 Electronic Photo 
Timer” features complete finger-tip control 
with two positive-setting, visible interval 
dials and three double-contact  togel« 
switches. It provides 105 time intervals: 55 
from 0.2 second to 11 seconds in steps of 
0.2 second; and 50 from 11 to 60 seconds 
in one-second steps. “Model TM-5” repre- 
sents improvements over “TM-4" developed 
for U. S. Army Signal Corps. Accuracy is 
guaranteed within 0.05 second or 10% of 





mn a oo oe Oo me 











pre-set time interval. For enlarging work, 
indefinitely for | 
easy focusing; exposure started by a flip | 
of finger and turned off at will. “Model TM- | 


timer may be kept “on” 


5” measures 51%” X 8” X 3%”, weighs 3 
lbs., operates on a.c. or d.c. 


(2) New “Model TM-5-R” has same | 


range of 105 time intervals as ‘“‘TM-5.” 
When in use with a contact printer, contact 
is made from a special outlet in timer to 
platen switch of printer so that when 
platen is closed it automatically starts 
timing cycle. For enlargement work, a foot- 
switch can be inserted in outlet. In both 
enlargement and contact printer work, timer 
automatically stops exposure at the end of 
the pre-selected interval. “Model TM-5-R” 
measures 5144” x 8” xX 314”, weighs 3 lbs., 
operates on a.c. or d.c.—Lektra Labora- 
tories, Inc., 30 EH. 10th St., New York City. 


Please mention number 613 when filling out card 





Infra-red Gas Analyzer 


New models are announced of “Infra-Red 
Gas Analyzer’ described in Instruments, 
Sept. 1945, page 644. This is an instrument 
for the continuous recorded analysis of 
gases. Several modifications are sald to re- 
sult in greatly increased sensitivity and con- 
sequent stability over wide ranges. Recently 
developed attachments are provided for use 
with conventional potentiometer-type re- 
corders such that the instruments are auto- 
matically standardized at frequent inter- 
vals. Modified instruments are suitable for 
use in many fields where control or observa- 
tion of gas concentration is desirable. Each 
instrument may now be sensitized to prac- 
tically any gas exhibiting infra-red absorp- 
tion and an analysis made for this gas, 
even though it exists in the presence of 


similar gases.—Baird Associates, 34 Uni- 


versity Road, Cambridge 38, Mass. 
Please mention number 614 When filling out card 





Liquid Level Controller 


New “Levei Control Series 10” is de- 
scribed as a series of rugged maintenance- 
free relays for level control of all electric- 


ally conductive liquids. Contact with liquid 


is made by a stainless steel probe rod. With | 
ac. in probe circuit, no electrolytic action | 


is possible. Mica insulated probes insure 


against leakage. “Series 10” is said to be | 
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DETECTS SMALL LEAKS 
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Condensers with even the slightest leakage will not 
get by this compact, modern tester. You get positive 
indication on the electron ray tube and the correct 
reading on the easy-to-read expanded scale. 





CONDENSER TESTER 
MODEL 650-A 


Range—.00001 to 1,000 mfds. 


Automatic Push Button Controlled— 
Amazing in speed and simplicity of 
use, Capacity readings almost instan- 
taneous! Leakage test by just pressing 
a button. 

The Model 650 is a modern accurate 
and complete instrument for detecting 
faulty condensers—Electrolytic, Paper 
or Mica. New method for Leakage 


Test reveals otherwise unnoticed con- 
denser defects. 

Scale is Glass Enclosed and is equipped 
with the new Jackson Scale Expander 
indicating pointer — doubles effective 
scale length. 

Measures All Values—Direct reading 
in Microfarads. 
Ranges 

.00001 to .001 mfd, 
001 to.1 mfd. 


.1to 100 mfd. 
50 to 1000 mfd. 


Measures Power Factor on direct read- 
ing dial. Power Factor range calibrated 
from 0 to 60%. 

Complete Selection of Test Voltage. 20 
volts to 500 volts. 


Electron Ray Tube indicates exact bal- 
ance or shows if leakage is present. 


Instantaneous Leakage Indication— 
Counting of flashes eliminated. No other 
guess-work with this modern tester, 
Has special built-in amplifier stage 
which actually responds to slightest 
leakage, if present. Thus all leakage 
defects may be located. 


JACKSON 


Dine Clectoieal Lesting Instruments 


JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO 
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the only floatless level control containing 
no vacuum tubes and operating with low 
voltage in probe circuit. Liquid to be con- 
trolled makes or breaks contact with probe 
and transmits to controller a minute elec- 
tric current at low voltage. Without the 
use of vacuum tubes, this current controls 
a power circuit which operates a relay to 
actuate signals, valves, or pumps. Specifi- 
cations—Supply: 115 or 230 volts, 50/60 
eycles a.c.; total power consumption ™% 
watt. Output: single-pole double-throw re- 
lay. Contacts: designed for motor starter, 
motorized, or solenoid valve operation; arc 
suppression is supplied on both contacts for 
increased contact life. Probe Circuit: will 
carry a resistance as high as 3500 ohms. 

Photeswitch Inc., 77 Broadway, Cam- 
bridge 42, Mass. 


Please mention number 645 when filling out card 





Resistor-testing Bridge for 
Mass Production 


New “Model 81-A Low Range Limits 
Bridge” is particularly adapted to testing 
resistance values of motor windings, trans- 
former primaries or secondaries, rheostats, 
lamps, shunts, multiplier resistors, etc. 
With it, anyone can quickly learn to check 
large or small resistance values. To operate, 
connect resistor and press test and limits 





keys: if pointer stays within plus or minus 
marked limits, accept resistor; if pointer 
moves outside limits, reject it. Resistance 
from a fraction of an ohm to 20,000 ohms 
may be checked to tolerances of + 1% to 
+ 20%. Plus and minus tolerances are sep- 
arately adjustable. “Model 81-A” uses three 
No. 6 dry cells, or an external battery 
where higher sensitivity is required. Bridge 
does not have to be specially leveled or in- 
stalled on test bench.—Associated Research, 
Inc., 231 8. Green St., Chicago 7, Illinois. 
Please mention number 616 when filling out card 





Variable Voltage Transformer for 
Power Line Voltage Regulation 


New “Type LC” combination consists of 
a “Powerstat” variable transformer and an 
auxiliary fixed-ratio transformer, for use 
in remote locations (and on heavily-bur- 
dened factory power lines) where voltage 
varies in substantial increments: through- 
out the day, these variations being not 
rapid fluctuations requiring automatic volt- 
age control but slow deviations from nomi- 
nal line voltage. To compensate for these 
off-nominal line voltages, “‘Powerstat” is 
connected across the power lines and sup- 
plies a variable voltage to primary side of 
step-down transformer whose secondary 
winding is in series with one side of the 
line. This combination is so arranged that 
when dial pointer (and consequently mov- 
able brush contact) is situated approx. in 
center of “Powerstat” coil winding, no volt- 
age is applied to primary winding of fixed- 
ratio transformer. Thus, no voltage is gen- 
erated in secondary winding and output 
voltage of combination is the same as line 
voltage. However, if brush contact is ro- 
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tated in either a clockwise or counter-clock- 
wise direction away from mid-position, a 
voltage is applied to step-down transformer, 
bucking or boosting incoming line voltage 
to the desired value. Since “Powerstat’”’ is 
operating at line voltage and secondary of 
the step-down transformer at a much lower 
voltage, high current loads are easily han- 
dled with a “Powerstat” of small physical 
size and low current rating. New “Type 
LC” may also be used on a constant-voltage 
line to furnish a variable output voltage 
over a limited range at relatively large 
power output capacities. Single- and three- 
phase combinations are available to oper- 
ate from 115-, 230-, or 440-volt source. 
They are offered in manually- and motor- 
operated models.—Superior Electric Co., 
Bristol, Conn. 


Please mention number 617 When filling out card 





A-f. Frequency Meter and 
Tachometer 


New “Model 1800” is designed for meas- 
uring frequency of a-c. voltages over en- 
tire audible frequency spectrum. In con- 
junction with new “Model 1900 photo-beam 
converter,” it instantly becomes a tachome- 
ter for measuring the speed of rotating or re- 
ciprocal mechanisms, including those which 
cannot be subjected to any additional me- 
chanical load. Speeds in excess of one mil- 
lion r.p.m. or ¢.p.m. can quickly and easily be 
measured. Instrument can also be used to 
measure relatively slow speeds in the order of 
60 r.p.m. or c.p.m. with equal accuracy and 
ease, by means of a special “frequency- 
multiplying’ disk or similar device. When 
“Model 1800” is correctly calibrated at only 
one point, such as 60% or full-scale, its ac- 
curacy is better than 1% at full scale and 
is equally good at 1/10 of full scale and at 
all other intermediate points, actual error 
in any case depending largely on so-called 
“decade accuracy” of indicating instrument. 
“Model 1800” can measure frequency of 
positive or negative ‘“radar-type” pulses 
from a fraction of a microsecond to more 
than 50 microseconds in duration. A sepa- 
rate input jack is provided for pulse opera- 
tion. Wave input circuit will accept volt- 
ages of practically any wave-form having a 
duration of 50 to 100,000 microseconds 
(20000 to 10 e.p.s.). Thus, inasmuch as 
these two ranges overlap, Operation can be 
said to be independent of wave-form. Ac- 
curacy of “Model 1800” is substantially 
(0.1% to 0.2%) unaffected by line-voltage 








variations of 105 to 125 volts, by te: 
ture variations from 0°C. to 70°C., 
high relative humidity. “Model 180: 
conjunction with two “Model 1900” 
beam converters, can be used in sti 
gear mesh, torque, and dynamic strai; 
indicated by relative difference in sp« 
two rotating shafts. Outputs of th 
photo-beam converters can be mixed 
trically so that instantaneous speed 
ference will be continuously indicated, 
vided that difference is 60 r.p.m. or gr¢ 
Vibration rates can be measured wi 
suitable pick-up device. Sounds detect: 
microphones or phonograph pick-ups 
readily be checked for frequency or | 
Indicating instrument has a _suppre: 
zero movement and and a hand-calibrat 
logarithmic scale. Operation of cow 
circuit is linear, however, so that an 
ternal 0-1 ma. d-c. milliammeter can 
plugged in. This permits local and re: 
readings simultaneously, as well as gra; 
records. — Communication Measurem: 
Laboratory, 120 Greenwich St., New } 
CMe zs 


Please mention number 61g when filling out ca 





Electrical Multi-tester 
New “Volt-Ammeter” is for use in | 
oratories, general service testing and scho 
as well as by amateurs. Its outstandi 





feature is that when measuring voltage o1 
current, user connects the individual shunt 
or multiplier manually and immediate! 
visualizes the specific circuit connection and 
range. A built-in drawer holds a supply of 
coded shunts and multipliers, as well as 
fuses for easy replacement. New “Volt- 
Ammeter” is said to be the only instrument 
on which a hermetically-sealed indicator is 
used. An additional safety factor is an in- 
strument fuse, immediately replaceable from 
front of panel by means of an insulated 
fuse extractor post. Indicating instrument, 
shunts and multipliers are accurate to 1% 
Voltage multipliers will give a range from 
1 to 1,000 volts and shunts a range fron 
2.5 ma. to 10 amperes. Flexibility and low 
price of ‘“Volt-Ammeter” are’ said to 
enable many schools to provide every stu- 
dent with his own portable precision test 
instrument. A special model for school us: 
has an automatic inserting and extracting 
arrangement to avoid possible body con- 
tact during the changing of shunts and 
multipliers. There are four models, name- 
ly: “Model 333” for d.c., “Model 334” for 
ac. and d.c., “School Model 343” for d« 
and “School Model 344” for a.c. and d.c. 
Reiner Electronics Company, Inc., 152 West 
52nd St., New York 1, New York. 
Please mention number 619 when filling out card 





Direct-coupled Amplifier 


New “Model 1000 DC” was developed for 
all amplifier applications requiring a wide 
pass-band and low inherent amplitude and 
cross-modulation distortion, is particularly 
adapted for microphone and speaker meas- 
urements, ete. It utilizes a new signal self- 
balancing and current drift-correcting di- 
rect-coupled output circuit. Response is 20 




















to 20,000 cycles +1 db. Develops 23 watts 
with less than 1% total distortion. Less 
than 0.5% is present at 12-watt level. Over- 
all gain; 96 db. Hum and noise level; —40 
VU. Two independent inputs (each of 
500,000 ohms) are provided. Balanced out- 
put terminals are provided for 4/8/16 and 
500 ohms. In-between terminals provide fol- 
lowing additional output impedances: 1/2, 
6/10/12/83/100/125/150/166/175 ohms. Non- 
frequency discriminating scratch suppres- 
sor effectively reduces scratch by 10 db. 
Non-overloading push-pull expander pro- 
vides a continuously-adjustable control up 
to 10 db expansion, introducing less than 
1.5% distortion under full expansion. Fixed 
bias is employed in output stage with a 
novel delayed plate voltage circuit. Plate 
voltage is automatically applied within 20 
seconds after unit is first turned on. Time 
delay interval is a function of the “off’’ 
period. Filtered d.c. having less than 0.03% 
ripple is applied to heaters of input tubes 
through a regulating ballast resistor. En- 
tire input section is mounted on a floating 
plate. Other features include Expander At- 
tack Time Control and Dialogue Filter. Unit 
is guaranteed for five years. Power con- 
sumption 150 watts. Overall dimensions 
17%” X 10” & 10”. Net weight 40 Ibs. Fur- 
nished complete with input cables.—Amplifi- 
er Co. of America, 398 Broadway, New York 
oN. Y. 


Please mention number 620 When filling out card 





Vacuum-tube Voltmeter 


New “Type AA-1” high-sensitivity vac- 
uum-tube voltmeter has been designed 
especially for laboratory and _ industrial 
electronic testing. It has ten calibrated volt- 
age ranges: 0.01, 0.03, 0.1, 0.3, 1, 3,10, 30, 
100, 300 volts, so that a wide range of meas- 
urements can be made without reading be- 
low one-third of full-scale value. For all 
frequencies between 15 cycles and 500 kce., 
accuracy is +3%; and between 500 kc. 
and 1 Me. it is +5%. Instrument can be 
used with reasonable accuracy between 10 
to 15 cycles, and 1 to 1.5 Mce.; is also 
graduated in decibels and covers a range of 
—65 to +45 from a reference level of 6 
milliwatts into 500 ohms. Input resistance 
is 2 megohms. A ten-position push-button 
switch mounted on front panel allows any 
working range to be selected without pass- 
ing through intermediate ranges. New vac- 
uum-tube voltmeter is contained in an 
aluminum case with sloping front panel 
and leather handle at top. Weight of unit 








: FOR ELECTRICAL RESISTANCE MEASUREMENT 


| From .01 ohm to 200 megohms -IN ONE “MEGGER”* UNIT 


, 






The “BRIDGE-MEG”’ 
Resistance Tester 


Here is a combined “Megger” Insulation Tester and Wheat- 
stone Bridge that has been proved by years of service, and 
that can be used to measure almost any resistance encountered 
in electrical equipment—anywhere and at any time. It meas- 
ures conductor resistance from as low as .01 ohm up to 999,900 
ohms, and can be supplied withVarley loop test facilities. It 
measures insulation resistance from 10,000 ohms up to 200 
megohms. Having a self-contained constant pressure generator 
rated at 250, 500 or 1000 volts d-c, it is independent of batteries 
or outside source of power supply, and is portable, compact 
and simple to operate. 

To all who have electrical equipment to install or to maintain, 
and who appreciate the advantages of one superior instrument 
for all resistance measurements, we recommend and offer the 
“Bridge-Meg” Resistance Tester. Weight 14 Ibs. Dimensions 
7” x 834” x 12”. 


For complete description write for Bulletin 1615-1. 


* Trade Mark Reg. U. S. Pat. Off. 


JAMES G. BIDDLE CO. © ruitaecenin7, a. 
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Mavs our imagination is flying a little high. But 
to get out of the sky and down to earth, it's a fact that ‘ 
the “Red-Reading-Mercury” column on a Palmer Thermom- 
eter makes it possible to read temperatures more clearly, 
easily, at a far greater distance—even through smoke and 
steam! 


RATA 


- 
bees @ 8 


This clear, sharp “readability” . plus precision manufac- 
ture and longer life . .. make Palmer Thermometers the choice 
of engineers the world over. 

In your plant, too, dependable, easier reading Palmer Ther- 
mometers will best meet every requirement. 


rs 


WRITE FOR CATALOG 


PALMER THERMOMETERS, INC. 


Mfrs. industrial, Laboratory, Recording and Dial Thermometers 


2511 NORWOOD AVENUE CINCINNATI 12 (NORWOOD), OHIO 
Canadian Plant: King and George Sts., Toronto 








Here is how you can acquire a better knowledge of elec- 
tronics without trying to be a radio engineer.—Send for 
Elementary Engineering Electronics 
With Special Reference to Measurement and Control 

ORDER THIS UNIQUE BOOK NOW 


Check, money order or cash must accompany order. 


By ANDREW W. KRAMER 


*SBBVeBeBBBest Bes BBesesesBeBeesesasea y 

Instruments Publishing Co., : Managing Editor Power Plant Engineering, 
1125 Wolfendale St., Pittsburgh 12, Penna. ¢ Member American Institute of Electrical 
Enclosed is $.. for . copies of : Engineers, Associate Member Institute of 


Kramer's ELEMENTARY ENGINEERING ELEC- ¢ 
, 


Radio Engineers. 
TRONICS (at $2.00 each). 


s 
Cloth, 344 pages, 259 illustrations. 








$2 postpaid. 
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is 13 Ibs. 
deep, 914” 


Dimensions are 11” long, 
high.—Meter and Instrument | 
Schenecta 


vision, General Electric Co., 
oe A 
Please mention number 621 When filling out 





Regulated Power Supply 


New dual regulated power supply is 
television equipment and other appar 
which frequently require d-c. power u 





| having extremely fine regulation and low 


ripple content. Unit consists of two inde- 
pendently regulated d-c. power supplies, 


| each capable of delivering 400 milliamperes 
| at 300 volts. 


Ripple content is less than 
0.001% and output impedance is less than 
1.5 ohms. Voltage adjustment is provided to 
permit its use in the range from 240 volts 
to 300 volts. Unit operates from 115 volt, 
50/60 cps. power mains, This new regulated 
power supply fits in a standard relay rack 
and occupies 17”xX19” of panel space 
Mechanical features include dishpan con- 
struction, to facilitate servicing from 
front or rear without removal of the 
unit from the rack. Each power supply has 
a separate “On-Off” switch, fuses, and pilot 
light. No electrolytic capacitors are used.— 
Polarad Electronics Co., 135 Liberty §8t., 
New York 6, N. Y. 


Please mention number 622 when filling out card 





Electric Hygrometer 


New “Aminco-Dunmore Electric Hygrom- 
eter” was developed for high-precision hu- 
midity measurement and control. It uses 
sensing element claimed to be speediest de- 
vice known for measuring humidity changes, 





compact, precise, and instantly responsive 
to microchanges in_ relative humidity. 
“Electric Hygrometer” gives reproducible 
readings throughout standard dry-bulb tem- 
perature range of 40°F. to 120°F., and rel- 
ative humidity range of 7% to 100%. Micro- 
changes within +0.5% relative humidity 
are instantly sensed, indicated, or recorded 
within standard temperature range. Obser- 
vational errors that occur when measuring 
or controlling relatively low temperatures 
and humidities are not greater than when 
measuring moderate or high temperatures 








ak “att ahi ee Gt 1 an ee aha a oe 








and humidities. “Electric Hygrometer” does 
not add moisture to or remove it from the 
space whose moisture content is being meas- 
ured or controlled, consequently true read- 
ings of relative humidity are obtained, even 
in sealed spaces.—American Instrument Co., 
Silver Spring, Md. 
Please mention number 623 when filling out card 





Power Factor Regulator 


New “Haug System Power Factor Regu- 
lator,” when connected to the lines of com- 
mercial power users, will raise the power 
























res 
_ | © Every magnet individually tested 
Oe | in loud speaker structure before 
8 
olt, shipping... 
ted 
ack 
ce, * Every magnet meets R. M. A. 
onl factor by taking the magnetizing current proposed standards a 
off the line. It is said that this is accom- 
- plished with a negligible operation cost and 
lot that, by increasing the power factor, reg- *Every magnet meets Arnold’s 
lator will greatly reduce the monthly power bag 4 
t., = ged eeaaieere han also ee low minimum passing standards of 
” voltage to desired value where voltage was 
previously low by reason of poor power 4,500,000 BHmox. 
factor. Connected apparatus will function 
smoothly, resulting in more uniform and , : oe 
efficient operation of all motors and ma- Here’s what the individual touch 
chines — particularly welding machines— means. Thousands of the nine 
and a substantial saving in man-hours different sizes of speaker mag- 
ol through greater line stability and appara- ones — “tes 
a tus efficiency. Reactors and transformers DEE SHOWN St Tigms are HOW De- 
” are of dry type construction. New regu- ing turned out daily. Each one is 
B~ lator has no moving parts; is small in individually tested in a loud 
8, size; can be installed in almost any 4 : 
desired location; requires no discharge speaker structure before ship- 
coils or other safety devices; is made un- ping. Each magnet is made to 
der A.LE.E. specifications and N.E.M.A. meet R. M.A proposed standard 
standards. No fire-proof enclosures are nec- rere 
essary. Modern Controls, Inc., 176 W. for the industry. Each magnet 
Adams Street, Chicago $, Illinois. must meet Arnold’s own mini- 


Please mention number 624 when filling out card 





Portable Multi-range Voltmeters 


New “Type 501” multi-range d-c. volt- 
meters are said to feature wide versatility, 
accuracy, and low current drain; and an- 





| 
| 
| 


| 


mum passing standard of 4,500,- 
000 BHmax for Alnico V ma- 
terial. Thus by careful attention 
to the important “individual 
touch” in volume production can 
Arnold promise you top quality 
in each individual magnet you 
select. 














THE ARNOLD ENGINEERING ((OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS 
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ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


New Brush-Backed, Strip-Fed Abrasive 
Wheel Deburrs, Sands Any Surface! 


For sanding in and around the most irregular contours 
—for deburring parts too large to be tumbled—for re- 
moving rust, paint and imperfections from wood, 
plastics, rubber, earthenware and metals—the new 
Sand-O-Flex brush-backed abrasive wheel is MOST 
PRACTICAL, 

The central magazine houses a strip abrasive cartridge, 
to be fed out as needed in front of the eight brushes 
which “cushion” the abrasive, and force it evenly over 
the most difficult surfaces. The Sand-O-Flex comes in 3 
sizes, and is adaptable to any stationary or portable 
motor shaft, with speeds up to 1750 RPM. Abrasives 
are available in grits for every need. 

To help speed production in dry, dusty work atmosphere, 
many mills and factories urge workers to chew gum to 
help relieve dry throat. The reason: Because dust 
causes throat irritation and dryness—but chewing 
Wrigley’s Spearmint gum helps keep workers’ mouths 
moist and fresh. The result: Reduced work interruptions 
and “time outs” to the drinking fountain. Even when 
workers’ hands are busy, they can refresh as they work 
“on the job.” And the chewing action helps keep 
workers alert and wide-awake. 


You can get complete information from the Sand-O-Flex Cor- 
poration, 4373 Melrose Ave., Los Angeles 27, California 




















Abrasive Cartridge Shown Open 





AA-73 








C.m.HATHAWAY 


Consulting Engineer 


offers a specialized development and engineering service in 


ELECTRICAL, MECHANICAL, ELECTRONIC 
INSTRUMENTS AND CONTROL DEVICES 


covering 


@ RESEARCH AND DEVELOPMENT @ PROJECT ENGINEERING 
@ PRODUCT DESIGNS @ PLANNING & PRODUCTION CONTROL 
@ TOOL AND METHODS ENGINEERING 
with facilities for research, model work and pilot manufacturing. 


1315 So. Clarkson Street 


Denver 10, Colorado 
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nouncement suggests that one of tl 
struments will make almost all of t! 
voltage measurements needed in an 
tronics laboratory. Ranges: “Typ 
0.01-0.03-0.1-0.3-1-3-10-30-100-300-10( 
full-scale ; “Type 501G” 0.1-.3-1-3-10 
volts full-scale. Multiplication of ap; 
mately three times between all ad) 
ranges makes it possible to use upper 
thirds of scale for all measurement 
sistances are 10,000 ohms per volt 
“501F” and 100,000 ohms per volt 
“501G,” giving extremely low current « 
All resistances are wire-wound for ps 
nent accuracy, with a maximum val 
10 megohms on highest range. Guarar 
accuracy is 0.5%.—Rawson Electrical 
strument Co., 112 Potter St., Cambridg: 
Mass. 

Please mention number 625 when filling out « 





Indicating and Recording 
Switchboard Tachometers 


New complete line of electric switchboard 


tachometers all utilize contact-making h: 
connected to indicator or recorder by 





electric cable of any length up to 1000 feet 
as described in Instruments, Dec. 1945 
page 922; May 1946, page 276. Guaranteed 
accuracies range from 0.25% depending on 
model. Special limited-range models ar 
available for continuously monitoring spe- 
cific speeds. Models with multiple heads for 
monitoring several spindles simultaneous! 
or in succession are available as well 


continuously-recording models. A variety of 
heads is available for fitting any type of 


machine. Tachometers can be single-rang: 
or multi-range. Units for linear speeds as 
low as 0.25 f.p.m. and for rotational speed 
as low as 1 r.p.m. can be supplied on short 
delivery. Operation is from 115-volt a- 
power line. No vacuum tubes or warm-u} 
required. Units are stabilized against lin¢ 


voltage changes.—Metron Instrument Co., 


430 Lincoln St., Denver 9, Colo. 


Please mention number 626 When filling out card 





Tropicalized Selenium Rectifier 


New selenium rectifier can be submerged 
in boiling water or in iee water (as shown 
in illustration) and still turn alternatin: 
current into direct current at an efficiency 


| equal to that obtained under normal operat 




















ing conditions, a performance never before 
achieved with a plate type rectifier, it is 
said. New rectifier consists of a heavily 
tin-plated hermetically-sealed container in- 
which is placed selenium suspended in 
oil. It will operate with only a slight drop 
in current output at a temperature higher 
than 212°F. and will last much in excess of 
1,000 hours. It will also withstand salt- 
spray test which would destroy an unpro- 
tected rectifier in a few hours. In tropical 
areas, insects, fungi and humidity quickly 
ruin the ordinary open-type rectifier but 
nermetically-sealed unit is impervious to 


side 


their attack.—Westinghouse Electric Corp., 


East Pittsburgh, Penna. 
Please mention number 627 when filling out card 


High-speed Multiple-contact 
Switch 
New “Ten-point, Direct-Drive Stepping 


Switch with Reset Magnet” is a high-speed 
multiple-contact switch for the selection of 





of ten channels for electrical control 
purposes. It is supplied with one, two or 
three bank levels. Overall height is 434”, 
width 14%4” and length (from mounting sur- 
face) 354”. Maximum operating speed of a 
48-volt switch under ideal conditions is 35 
steps per second. Release time is 0.03 sec- 
ond. Operating voltages are—Nominal: 6, 
12, 24 and 48, Maximum: 8, 16, 32 and 
58. Standard finish is cadmium. Net weight 
is from 13 to 19 ounces, depending upon 
number of bank levels, off-normal springs, 
coil windings, etc.—C. P. Clare & Co., 4719 
West Sunnyside Avenue, Chicago 30, Illinois. 
Please mention number 628 when filling out card 


any 





U-h-f. Mica Capacitor 


New “Series 1690” molded-in-Bakelite 
mica capacitor is characterized by excep- 
tionally-low-loss operation at ultra-high-fre- 
quencies. Its rounded hardware (round nuts 





tightened by spanner wrench, round wash- 
ers, spherical lock nuts) eliminates sharp 
edges and corners that cause corona loss. 
Other features are: use of fine threads for 
terminal studs for maximum contact; silver 
plating for all conducting members to min- 
imize skin resistance; body of XM or yel- 
low low-loss Bakelite; internal stack of 
mica and foil designed for a straight-line 
path for u-h-f. current. Body dimensions 
are 23%” wide by 2%.6” deep by 1%” high, 
and 4%” overall between rounded terminal 
tips. Units are available in ratings up to 
20,000 volts d-c. test or 10,000 volts operat- 
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YOU DON’T HAVE TO CODDLE 
SHALLCROSS INSTRUMENTS 


LOW PRICED 
CUITaILT»D 


EASILY REPAIRED IN 
CASE OF MISUSE 


Shallcross Test Instruments are 
built for hard, frequent use on any 
job — for production line, field, 
school or laboratory service. No 
need to worry about how or by 
whom they are used. They’re rug- 
ged and dependable. In case of mis- 
use, repairs are usually made locally. 

These instruments are accurate 
for every commercial and most lab- 
oratory needs. Available in types, 
sizes and ranges for every testing 
need — at prices to make their reg- 
ular use practical. 

Write for engineering bulletins 
on any type. 


BRIDGES — RESISTANCE STANDARDS 
FAULT LOCATION BRIDGES 
DECADE POTENTIOMETERS 

HIGH-VOLTAGE TEST EQUIPMENT, efc. 


SHALLCROSS MANUFACTURING COMPANY 
Dept. IS-66 Jackson & Pusey Aves., Collingdale, Pa. 


SHALLCROSS 
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Electrical Measuring In- 
struments ¢e AKRA-OHM Re- 
sistors * Precision Switches 


* Electronic Engineering 











iemee ing, and in capacitance values up t _ 
is % 


uf. at highest voltage rating; can bx 
tageously applied as blocking capa: 


WEAR RESISTANT qoumememeneeee y , transmission lines, as tank capacit ‘ <— 














ene y/ h-f. oscillators, as by-pass capac “ite 
= amined f u-h-f. energy, and as coupling o1 po 
mesaer capacitors in induction-heating ci pe 
NON-ABRASIVE Aerovox Corp., New Bedford, Mass pore 
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models. Frequency coverage is continuou rel 
and overlapping 75 ke. to 50 me. Six band ral 
All fundamentals. Turret type coil asse: op 
bly six-position turret type coil switchin: fre 
with complete shielding. Coil assembly ri ; at 
tates inside a copper-plated steel shield ne 
t oO Entire r.f. and audio assembly enclosed 
| separate shield. Attenuation individually 
iv t > fully keep!® METAL | shielded and adjustable, by fine and coar 
ainary Pp o et th . ERM controls, to zero for all practical purpos« 
che of \ife ecial ‘ t1005- Stability greatly increased by use of a 
aft to t P ifica | trimmer capacitors, electron-coupled os 
h | lator circuit and permeability adjusted fi 
| coils. Internal modulation approx. 30% at n 


400 cycles. Power supply, 115-volt 50-60- 
eycle a.c. Voltage regulated for increased 
oscillator stability. Case is metal with ta: 
hammered enamel finish, brown trim 
Triplett Blectrical Instrument Co., Bluffton 
Ohio. 


Please mention number 630 when filling out card 





INCORPORATED 
6421 RAVENSWOOD AVE., CHICAGO 2% | 
MANUFACTURING METALLURGISTS | Multiple-range Electrical Tester 


New “Multi-Ranger” is described as 
new foundation instrument designed to “per- 
mit user to assemble a highly accurate in 


The ONLY handbook of its kind 


MAINTENANCE AND SERVICING 
OF ELECTRICAL INSTRUMENTS 


By JAMES SPENCER, in charge of Instrument and Relay Dep't, 
Westinghouse Elec. & Mfg. Co., Newark, N. J. é eat, 4 


i ee ieee | 











‘ 
INSTRUMENTS PUBLISHING Co. ‘ Soup be of great value to all those 
‘ : 
1117 Wolfendale St., Pittsburgh 12, Pa. , whose problem is to keep in operation 
Enclosed is $ for : the electrical instruments on vital produc- 
RE FG ee 
copies of Maintenance and Servicing of 4 Gon equipment. 
Electrical Instrumen 2.00 each). : -: . 
; mendes ies aad 4 Cloth, xii ++ 256 pages, 5 X 81% inches, strument” for use as a voltmeter, millian 
N ’ P ‘ meter, high- and low-resistance ohmmete: 
ne eccrine aan ‘ 274 illustrations. a-c. voltmeter and decibel meter. ‘Mult 
s Rangers” are available in 3%”, 4%” and 
Address ——-_ Price, $2.00 postpaid 814” sizes and each size is interchangeab!: 
electrically. Basic sensitivity of instrumen 
City ¢ Check, money order or cash must accompany order, is 400 microamperes and internal resistanc: 
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q js 500 ohms, +1%. Alnico magnets are 
used, with new “Bulldozer” moving system. 
gegles are printed in three colors for quick 
identification and cover 100°. With proper 
switching arrangements all voltmeter and 
ohmmeter features can be incorporated in 
one piece of equipment. Scale ranges nor- 
mally supplied include: 0-10-50-250 d-c. 
volts, 0-10-50-250 a-c. volts, 0-500 ohms 
and —10 megohms, —10 to +14 db. By 
use of proper multiplier, 0-10 voltmeter scale 
can also be used as 0-1000 volts. Scales are 
printed in red, black and green. Circuits 
supplied with each instrument provide clear 
instructions for construction of single- or 
multi-range equipment; all component 
values are shown on circuits.—Marion Elec- 
trical Instrument Co., Manchester, N. H. 


Please mention number 631 when filling out card 





Energy Storage Capacitors 


New line of small, lightweight, d-c. Py- 
ranol capacitors is for use in flash-photog- 
raphy apparatus, light-metal welders, and 





similar applications requiring economical en- 
ergy storage, fast discharge, and over-all 
reliability. Units are available in a wide 
range of ratings, with ambient temperature 
operating limits at rated voltage ranging 
from 0 to 50°C. and capacitance tolerances 
at 25° +10%.—General Electric Co., Sche- 
nectady, N. Y. 
Please mention number 632 when filling out card 


Wide-band Video Amplifier 


New all-purpose wide-band video ampli- 
filer, capable of meeting exacting require- 
ments of television, radar, and other in- 








dustrial applications, is designed for use 
as an oscilloscope deflection amplifier for 
the measurement and viewing of pulses of 
extremely short duration and rise time. 
Amplifier is supplied in a portable cabinet 
19%4”X22”xX14%”, and consists of ampli- 
fler unit, a low-capacity probe and a power 
unit. Amplifier has a gain of 120 (41.5 db) 
and is flat within +1% db from 100 c.p.s, to 
20 Me. Input impedance, using the probe, 
is 30 mmf. across 4.7 megohms and at the 
input jack it is 30 mmf. across 470,000 
ohms, Output is push-pull and output im- 
pedance is 18 mmf. across 5000 ohms each 
side. Output voltage is 56 volts peak-to-peak, 
push-pull. Amplifier has a frequency-com- 
pensated attentuator calibrated in 10-db 
steps from 0 to 50 db. A fine attenuator 
control is provided to cover a range of 10 db. 








Eguipoise~ PRECISION 


Bimetallic Dial Thermometers 


for every industrial and laboratory use 


Widely used in power plants, chemical plants, oil refineries, paper 
and textile mills, etc. Also on refrigeration, air conditioning and elec- 
trical equipment. 
Many standard ranges are available between the limits of minus 
90°F. and 1000°F. 
® Easy to Read Dial 
® Instantaneous Response 
® Only One Moving Part 
® High Over-range Protection 
® individually and Permanently Calibrated 
® No Pinions, Gears or Linkages 
© Calibration Unaffected by Vibration 
® Durable Stainless Case, Connection Nut & Stem 
® Available with Tempered, Non-breakable Crystals 
® Available in 2, 3 & 6 inch Dial Sizes 
® Heavy Duty Sockets are Standard 
© Low Cost—No Maintenance 


EQUIPOISE CONTROLS 


Dept. I, 100 Stevens Ave. Mt. Vernon, New York 
REPRESENTATIVES 
nee Fo aie uipment Se St. Louis, Mo.—MacGregor & Sears Co. 
rancisco—Broo quipment Co. : _Nj 
Seattle—Brooks Equipment Co. Chicago, Ill.—Nielsen & Fryer, Inc. 
New Orleans—-Climax Industries Detroit—D. T. Randall & Co. 
fevcemangy eo mat ang A ; Pittsburgh—Earl E. Whitaker 
orpus risti imax Industries Boston, atl a ' 
Fort Worth—Climax Industries an em oo igre T. Forbes 
Wichita Falls, Tex.—Climax Industries v2 otte, N. C.—Alexander L. Schenck 
Odessa Tex.—Climax Industries oO. 
Tulsa, Okla.—Climax Industries Atlanta, Ga.—Garrard, Sudderth & Seat 
Kansas City, Mo.—Mooney Engineering Jacksonville, Florida—Richard Barthel- 
Co. mess Sales Co. 
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Instrument is completely shielded ¢ p ular 
put terminals are located on right 


cabinet and serve to minimize lead powe 
and capacitance to oscilloscope nove 
Electronics Co., 185 Liberty St., New \ N. 
5, N. Y. Mich 
Pl 


Please mention number 633 when filling ou 





Industrial Circuit Tester 


New mulit-range a.c.-d.c. “Series 
Industrial Circuit Tester” is for use 
dustrial, eléctric power, laboratory 


SPECIFICATIONS: 
CARRIER FREQUENCY RANGE: 86 to 108 megacycles. 
Individually calibrated dial. 
OUTPUT SYSTEM: 1 to 100,000 microvolts 
with negligible carrier leakage. 
OUTPUT IMPEDANCE: Constant at 17 ohms. 
MODULATION: 400 cycle internal audio oscillator. 
Deviation directly calibrated in two ranges: 0 to 











30 ke. and O to 300 ke. 


Can be modulated from external audio source. 


Audio fidelity is flat within two db from 


d.c. to 15,000 cycles. 


Distortion is less than 1% at 75 kc. deviation. 


MEASUREMENTS 


Tele, Baek, | 





Differential Pressure 


INDICATOR 






Model 163 


FOR RATE OF FLOW AND 


LIQUID LEVEL MEASUREMENTS 


Suitable for Static Pressures 
Up to 3,000 P.S.I. 


HAS RUPTURE-PROOF 
BELLOWS UNIT 


An exclusive feature. Sensitive and accurate 
under high operating pressures. Withstands 
extreme over-ranging. 


Write for descriptive bulletin 
No. 11C2. 


BARTON INSTRUMENT CO. 


3500 UNION PACIFIC AVE. 
LOS ANGELES 23, CALIFORNIA 
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CORPORATION 


NEW JERSEY 





PYRO opticat pYROMETER 
SAVE TIME AND 
MONEY! 


By using PYRO, a self- 
contained, DIRECT 
READING, § sturdy 
unit made to stand 
rough use. It is abso- 
lutely accurate and 
dependable, and quick- 
ly pays for itself. 

Unique construction 
enables operator to 
rapidly determine tem- 
perature even on 
minute spots, fast 
moving objects, or 
smallest stream; no 
correction charts, no 
accessories, no main- 
tenance expense. Spe- 
cial ‘‘FOUNDRY 
TYPE” and “Univer- 
sal TRIPLE RANGE” 
have, in addition to 
standard calibrated 
range, a red correc- 
tion scale determin- 
ing TRUE SPOUT 
and POURING TEM- 
PERATURES of mol- 
ten iron and steel 
when measured in the 
open. 

Stock ranges 1400° F. to 6000° F. 


Bulletins on PYRO Optical, Radiation, Surf: 
and Immersion Pyrometers on request. 


THE PYROMETER INSTRUMENT 66. 
& Lab 


Plant 
103-107 LAFAYETTE ST., NEW YORK, N. Y. 
In Canada, Sales and Repair Laboratory: 
Dominion Flow Meter Company Limited 
Terente and Mentreal 

















and analysis; as well as for use in s 
and university labs. It is a unit combinat 
of “Series 856” and “Series J” said to pr 
vide an exceptionally wide selection of 
a.c.-d.c. voltage and current ranges. A 
unit incorporates an internal heavy-dut 
current transformer designed for operat 
on 25 cycles and higher. Two 414” ful 
vision indicators are provided. The “85 
has 50-ma,. full-scale sensitivity and p 
vides calibration at both 20,000 and 1,( 
ohms-per-volt at the flip of a switch. New 
combination makes possible simultaneo 
measurements of alternating current ar 
voltage with independent readings on sep 
rate dials. Accuracy is 3% on ac. ar 
peres, 5% on a.c. voltage. Equipment is 
furnished in a portable hardwood carryir 
case, with tool compartment and hing: 
removable cover, Overall size: 11X15 x 6” 
Supplied complete with ohmmeter batteri 
and extra high voltage super-flex test leads 
Precision Apparatus Co., Ine., 92- 
Horace Harding Blwd., Elmhurst, N. Y. 
Please mention number 634 when filling out card 











Automatic Radio Compass and 
Loop 


New light-weight automatic radio com- 
pass has its loop antenna housed in a trans 
parent extremely-light-weight plastic ‘‘bub 





ble.’ New loop is smallest ever produced 
(4” diam.) yet is said to have “greater 
sensitivity than the larger loops now in gen 
eral use.” Transparent plastic “blister” is 
streamlined so effectively that when instal- 
lation was tested on maker’s Model 18 
Beechcraft “flying laboratory,” it showed 
only 0.6 lb. drag at 180 m.p.h. Combined 
weight of ARC loop and housing is 1.3 Ibs. 
installed. One of innovations is use of 4 
Lear servo unit to rotate loop automatically 
to null position when tuned to any partic 




















ular station. This servo, said to be exclusive 
tear design, is a combination dynamotor, 
power supply, and gear attachment with a 
novel clutch arrangement.—Lear, Ine., 110 
vn. Ionia Ave., N. W., Grand Rapids 2, 
Mich. 

Please mention number 635 when filling out card 





Frequency Calibrator 
New “Model RH-10 Frequency Calibra- 
tor” allows full use to be made of world’s 
finest frequency standards transmitted from 





radio station WWV: it is pre-tuned for 5 
and 10 Mc., either selected at will. Provi- 
sions are made for coupling secondary stand- 
ards or other r-f. sources and comparing 
their fundamentals or harmonics with the 
standard frequencies transmitted by WWYV. 
A ecathode-ray indicator permits frequency 
comparisons to be made to at least 1/10 
cycle. A dual filter, for selection of either 
440- or 4000-cycle modulation, allows thes> 
frequencies to be employed as a primary 
standard. Sensitivity of “RH-10” is better 
than % microvolt and image _ rejection 
ratio is more than 50 db. “RH-10” is sup- 
plied in a cabinet as shown or rack mount- 
ing with dust cover. Dimensions: 9” 19” 
11”. Weight: 30 lbs.—Browning Laborator- 
ies, Inc., Winchester, Mass. 
Please mention number 636 when filling out card 





Photoelectric Colorimeter for 
Nessler Tubes 


New “Model 450 Lumetron Photoelectric 
Colorimeter for Nessler Tubes” is designed 
particularly for the measurement of faint 





colorations and turbidities. It is suited for 
the trace analysis of water, metals, soil 
extracts, and any other determinations in 
which only a comparatively slight colora- 
tion can be developed. It is also suited for 
color grading of lightly-colored liquid prod- 
ucts. No glass or liquid standards are re- 
quired for the measurement of samples. In 
quantitative analysis, it is only necessary 
to establish once the calibration for the de- 
termination in question, using solutions of 
known. concentration. This calibration then 
serves in all subsequent routine tests, to 
translate transmission readings of un- 
knowns into their concentration values. 
When “Model 450” is used for color standard- 
ization rather than for chemical analysis, it 
is mostly not even necessary to establish a 






Oe 


When You Want a shipment to go the fastest way, the word 
“rush” is not enough. Specify “Air Express” and be sure. 


Phone For Pick-Up as soon as package is ready. Special deliv- 
ery at other end often means same-day delivery between many 
airport towns and cities as far as 1,000 miles apart. 


Air Express goes everywhere. In addition to 375 airport 


towns and cities, it goes by rapid air- -————-—— * 
RATES CUT 22% SINCE 1943 (U.S.A) 


rail schedules to 23,000 other com- aw 





2 tbs. | 5 Ibs. | 25 ibs ie the Over 40 ibs 





é.. te e e i‘ MILES Cents per Ib 
munities in this country. Service | 149 | $1.00 | $1.00] $1.00] $1.23 =<" 
direct by air to and from scores of |22323}} 2%} 24) aie 


foreign countries in the world’s best [1 [17| 1v8["7ee[ i228] 30700 


2349 145 3.53) 17465 "98.24 70 b1¢ 
Sts tent Bil eats SE 


planes, giving the world’s best Over | 147] 3.68] 18.42] 29.47] 73.680 


2350 
service. INTERNATIONAL RATES ALSO REDUCED | 
































Write Today for the Time and Rate Schedule on Air Express. It contains illumi- 
nating facts to help you solve many a shipping problem. Air Express Division, 
Railway Express Agency, 230 Park Avenue, New York 17, N. Y. Or ask for it 
at any Airline or Railway Express office. 











GETS THERE FIRST 





Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 
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Ae, /, / Vil Edd [ 
-»» RECORDED ACCURATELY 
AND PERMANENTLY 


Hathaway Type S8-B Oscillograph accurately detects, ampli- 
= and records, on film or paper, all destructive hidden 
vibration. 


General purpose laboratory and field instrument with 12 to 
24 elements. Paper or film record 6” to 10” wide, to 200’ long. 
Record speeds 1/3” to 40” per second. Simultaneous viewing 
and recording. Automatic record _ 
length control and record numbering 4 
device. Time coordinate device and 
easy loading. 


Available in three types. Type S8-B, 
right. Type S9-C same as Type S8-B ex- 
cept with 24 to 36 elements. Type S8-D, same 
as Type S8-B, but minus automatic control 
features. 

Write for information. Bulletin SP-165 for 
Types S8-B and S8-C. Bulletin SP-175 for 
Type S8-D, 

Hathaway Instrument Company, 1315 S. 
Clarkson St., Denver 10, Colorado. 








Hallas INSTRUMENTS 




















Interval Timers 























Time Switches || stationaRY 
- = TACHOMETERS 
Relays CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
Shaft drives 


Models available for practically 


every requirement. 
A U T 0 M AT j C Immediate and intelligent attention will 
== _ ELECTRIC ——"* 








= Write 





be given to your inquiries on all industrial 
speed measurement problems. Drop us a 





MANUFACTURING CO ee 
MANKATO, MINNESOTA Amthor Testing Instrument 6o., Inc. 
4a Van Sinderen Ave. Brooklyn, N. Y. 
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calibration inasmuch as transmission ya 
obtained can be interpreted directly 
However, when user wishes to report 
sults in terms of established color 
it will be found easy, in most instances 
correlate transmission readings wit 
color scale. “Model 450,” if not sp: 
otherwise, can be operated either fron 
125 volt 60-cycle power line or f: 
storage battery of the automobile 
Special models are available which, ir 
dition to battery operation, permit . 
tion from 50-cycle or from 25-cyck 
lines. 220/110 volt step-down transfo1 
are available. Instrument can also by 
nished for battery operation only. Bui 
stabilizing system gives satisfactory st 
ity of readings even where voltage of p 
line is subject to considerable fluctuat 
—Photovolt Corp., 95 Madison Ave., 
York 16, N. Y¥. 

Please mention number 637 when filling out 


Automatic 


Feeder-counter-dispenser 


New “High-speed Electronic Dispens: 
for manufacturers of tablets, pills, buttons 
screws, cigarettes, candy, plastic parts, « 








SPECIAL 
Dri wne ote! MAGNETICALLY CONTROLLED 
SYNTRON FEED 7 CONVEYOR MECHANICAL DIVIDER > 
SSS —<$< << / 
= fms ra & SAHTEM OF ACrUAL maciion 7 
CUMONSTBATID AT PACEAGING ERPOMTION 
ATLANTEC CITY, APRN. 1000 










‘tae WHET s5mm eraeer 


RC.A“TRUE DECADE” 
COUNTER 

















SPECIAL ELECTRONIC 
FEED CONTROL 


comprises mechanical and electrical means 
of feeding, counting and dispensing the 
items to alternate packaging positions. 
(Automatic packaging equipment can be 
synchronized to form an integrated count- 
ing and packaging system.) It employs an 
RCA highspeed, selective, electronic counter 
as a means of counting the products, is 
capable of handling sizes from 3/16” to %” 
at speeds up to 100 per second. Items of 
larger sizes can be handled with special 
adaptations.—Raymond M. Wilmotte, Inc., 
236 West 55th St., New York 19, N. Y. 
Please mention number 638 when filling out card 





House Thermostat 


New “1947 Chronotherm” completely au- 
tomatic thermostat, said to make use of 
many war-born developments, will supplant 














l- 
f 
it 











all pre-war models. Time settings for day 
and night temperatures, on a new quarter- 
nour interval scale, will permit fuel sav- 
ings or 10 to 30% depending upon home 
construction, occupancy, and other factors. 
Instrument makes use of a new-type bimetal 
element dev eloped for it. An additional elec- 
trical mechanism prevents overshooting 
day-time temperature setting during morn- 
ing pick-up. Self-starting clock employs a 
jow-speed motor to eliminate noise, can be 
adjusted as easily as a watch. A locking 
cover, available if desired, prevents un- 
wanted tampering with clock, dial settings 
or internal mechanism. New feature pro- 
vides temperatures down to 50°F. while oc- 
cupants of a home are away for a week- 
end or longer.—Minneapolis-Honeywell Rey- 
ulator Co., Philadelphia. Pa. 
Please mention number 639 when filling out card 





Photo-flash Units 


New portable electronic photo-flash equip- 
ment for amateur and professional photog- 
rapher uses a flash bulb filled with xenon 





Fig. 1 


the ordinary oxygen 
and takes up to 10,000 


“as compared with 
filled flash bulb,” 


exposures with one flash lamp. It is the ap- | 
proximate size and weight of a professional | 


camera. (See Fig. 1.) It employs two Ray- 
theon CK-1013 cold-cathode high-voltage 
rectifier tubes. It also has a small battery, 
an auto radio vibrator and a flasher tube 
which gives off the light necessary to take 
a photograph. (A _ slightly larger model 
will operate from 110-volt a-c. supply.) Vi- 
brator transforms d-c. battery voltage to 
ac. which is stepped up in voltage through 
a transformer to several thousand volts. 
This high voltage is rectified by the CK- 
1018 tubes which charge capacitor; is then 
discharged through the flash lamp at in- 
stant that picture is taken. A cable connects 
photo-flash unit to camera and flash bulb. 
Among advantages claimed: (1) eliminates 
inconvenience of carrying supply of flash 
bulbs and constantly changing them; (2) 
many more pictures per minute; (3) clearer 





20 Vesey St., 
85 E. Gay St., 


1215 Harmon Pl., 


Conant 
Instrument 
Rectifiers 





ra 





oe 160-C 


A 


890 
.890 
890 
890 


595 
625 
625 


625 . 


45 
345 
345 


Coll 862 3 
Inter- 
nal 
Type Series Circuit 
M $00 1 
HS 500 2 
T 500 3 
H 500 7 
B 160 1 
BHS 160 2 
BT 160 3 
BH 160 4 
B-C 160-C 1 
BHS-C 160-C 2 
BT-C 160-C 3 
4 


345 . 





SPECIFICATIONS (STANDARD TYPES) 


e § 6 ? 8 9 10 

Mount- Color, PEAK ELECTRICAL RATINGS 

Dimensions ing No, of Terminal Instan- Inter- Con- 
(Inches) Screw Weight Ter- Number taneous mittent tinuous *List 
B C OD _ €E_ Size (Grams) minals 1 2 3 4 Volts Mils Volts Mils Volts Mils Price 
500 .485 .800 328 6-32 13.012 4 red no bik no 30 100 20 60 10 30 $3.50 
500 .445 .800 .360 6-32 9.158 3 red no bik — 15 100 10 60 5 30.02.70 
500 .445 .800 360 6-32 9158 3 noredno — 30 100 20 60 10 30 2.0 
500 .400 .800 392 6-32 7730 2 redno — — 15 100 10 60 5 30 150 
485 .375 .250 .250 2-56 3400 4 red no blk no 30 15 20 10 10 5 3.50 
550 .375 .250 .250 2-56 2.880 3 ved no bk — 15 15 0 1 5 5 2.70 
550 .375 .250 .250 2-56 2.880 3 no red no — 30 15 20 10 10 5 2.70 
550 .375 .250 .250 2-56 2700 2 sredno—~ — 15 15 1 10 5 5 150 
297 .310 .220 .200 none 1.743 4 redno bhk no 30 15 2 10 10 5 350 
.297 .310 .220 .200 none 1.385 3 red no tik — 15 15 10 10 5 5 2.0 
.297 .310 .220 .200 none 1.385 3 no red no — 30 15 20 10 10 5 2.0 
297 .310 .220 .200 none 1.293 2 red no —~ — 15 15 W W 5 5 150 





Over ninety per cent of all rectifier requirements are served by 12 types—4 basic 
assemblies in 3 series. These 3 series are the three primary units of Conant rec- 
tifiers. Special types, however, can be developed as needed, and you'll find 
Conant ready to cooperate. 













SERIES 500 UNITS are for general applications requiring greater 
output current for meters, relays or other apparatus requiring more 
than 1 milliampere. Recommended for all such applications at com- 
mercial and the lower audio frequencies. Will also operate up to 
50,000 c.p.s. in special applications wherein accuracy of readings is 
not essential. 


SERIES 160 and 160-C are for applications requiring good fre- 
quericy response over the entire commercial and audio range and 
especially when the meter, relay or other apparatus requires less 
than 1 milliampere for operation. In some special applications these 
units may be operated at frequencies up to 15,000,000 c.p.s. with 
special circuit treatment. 


SPECIAL TYPES are available in both series 500 and 160-C. When 
requesting a quotation on a special type include a sketch of the 
rectifier required or a circuit diagram showing source and fre- 
quency of the input voltage, resistance and kind of load, required 
load current and the ambient temperatures. 


SERIES 500 Disc diameter .500 inch. Area each disc .15 square inch 
Furnished with 3” braided, tinned copper leads. Finished in clear 
lacquer. Nickel plated end plates. 


SERIES 160 Disc diameter .160 inch. Area each disc .02 square inch 
Furnished with 3” stranded, tinned double silk covered copper 
leads. Nickel plated case. Assembly sealed with specially developed 
moisture proof compound. 


SERIES 160-C Disc diameter .160 inch. Disc area, lead wire and 
length and moisture proof seal are identical with Series 160. Dimen- 
sions of the nickel plated case have been reduced to the most com- 
pact size. These units may be mounted in a standard midget fuse 
clip. 


Conant Instrument Rectifiers are available from leading radio job- 
bers everywhere—consult your local jobber. 
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all conditions, is done 


more 


under 
easily, 


more 


V/IBRO 


Sturdy, compact, dependable. 
sion engineered throughout. 
verse readings, 
DC strays excluded. 


0-30, 0-300, 
251 for average 


ranges. 








Model 


Onn 





This is the season 
for GROUND TESTING 
wet, or dry 


Testing of resistance to earth, of man-made grounds 


speedily with the VIBROGROUND. 


Ground Resistance Tester (7 


Easily portable. 
No calculations. 
nor polarization errors, All AC and 
New Model 255 
extremes of wet or dry conditions. Four ranges, 0-3, 
0-3000 ohms. 


ASSOCIATED RESEARCH, 


233 So. Green St., Chicago 7, Ill. 





accurately, more 








GROUND 





Preci- 
No re- 


», illustrated, for 


Model 
conditions, has 3 


CRANKING 


Like all Associated Research products Vibro- 
ground is thoroughly modernized. Has most 
dependable self-contained power source. No 
tiresome cranking. Just press button balance 
galvanometer, and read directly at potentiom- 
eter pointer. 

Send for new Catalog 104 with complete engi- 
neering details. 

Also mfrs. of Vibrotests insulation resistance 
testers, full line of testing instruments, Keeler 
Polygraph (lie detector), etc. Engineering 
service representatives in all principal cities. 








Inc. 
Tel. State 5076 











HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrament 
& Mfg. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 





High precision OPTICAL PARTS 
for Research, Development 
or Production. 

* 

PARABOLIC or SPHERICAL 
Mirrors. 

* 

LENSES, PRISMS or related 
components for your 
visual, photographic 
or electronic 
requirements. 

e 
Natural or Synthetic 
CRYSTAL OPTICS. 

7 
Complete optical 
INSTRUMENTS. 

* 

Vacuum Coating of 
Optical Parts. 


John Unertl Optical Co. 


3551-3555 East Street 
Pittsburgh 14, Penna. 
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shots of high-speed action because 
duration of flash; (4) more life-] 
pictures because light from the xe 
lamp is more comparable to daylight 
saving in cost because of long lif: 
bulb. This new photo-flash equip: 
commercial use is an outgrowth of 
aerial photo-flash equipment for A: 
Navy. This equipment (one model s} 
Fig. 2) is designed for aerial nig 
tography, making possible “sneak 
attacks” on enemy territory, som« 
producing a flash lasting 1/10,000 
at a light intensity of 80 million 
power.—Raytheon Mfg. Co., 60 EB. 4 
New York 17, N. Y. 
Please mention number 64( when filling 


Testing Table for Gyro 
Aircraft Instruments 


New “No. 1406R Oscillating Table’ 
jects aircraft gyroscopic instruments to « 
bined motions of roll, pitch and yaw w 





cause every bearing and 
ment to be in motion, 
easy detection of any trouble caused 
rough, sticky or imperfectly-adjusted bs 
ings. Synchronous driving motor 
on 110-volt 60-cycle a-c. supply, rotates 
75 r.p.m. 


pivot in inst: 


operate 


thereby permitting 


and, through one compound gea: 


drives head at 6 rp.m. (standard rat 
others special). Reversing is at will, 

automatic every 6 cycles. Tilt angle is a 
justable from 0° to 15°. Bench space 1 


quired, 10” x 10”, Table height, 9”. 


Various 


instrument-mounting adapters are supplied 


Ideal Laboratory Tool and Supply C 
3619 Evans Ave., Cheyenne, Wyoming. 
Please mention number 641 When filling out card 





Starting Panel for Gasoline 
Engines 

New automatic starting panel for xg 

oline-engine-driven refrigeration comp: 

sors and pumps may be controlled by a1 





2-wire pressure, temperature, 
ual control device. It closes ignition circ\ 


and energizes engine-starting solenoid whe: 
control device closes, and de-energizes e! 


float or mar 


gine-starting solenoid after engine fires an 


generator 


control device opens, control 


els are built to customer's 


approaches rated voltage. Whe! 
panel oe 
ignition circuit, thus stopping engine. Par 
requirement 








is 


ao,o 











with standard automotive magnetic and 
manual electrical controls. Auxiliary de- 
vices such as engine-starting solenoids, re- 
yerse current contactors and voltage regu- 
jators are also avaiiable for complete elec- 
trical control installations. Panel is avail- 
able with cranking time limiter and crank- 
ing interrupter to provide several starts. 
Hand reset cranking time limiter stops 
cranking cycle in approx. 1 minute should 
engine fail to start.—R-B-M Division, [s- 
sex Wire Corp., Logansport, Indiana. 


Please mention number 642 when filli:g out card 


Headloupe 
New “Model 502 Super Sight Headloupe’”’ 
is supplied with a lens system in either of 
two powers; 1% diopter, 13” focal length ; 





2% diopters, 9” focal length. Worn with or 
without glasses, it is supplied with an en- 
genious pracket permitting lens system to be 
set in any position for ease of operator: in 
or out, up or down, or pushed up out of 
vision when not needed. Completely adjust- 
able bracket is important in industries and 
professions where depth perception (third 
dimension) together with good magnifica- 
tion are vital. Both hands are free for 
work. Back headband is of fiber, adjustable 
by a knurled nut with a right and left hand 
thread to provide a full point floating sus- 
pension that can be worn over long periods 
of time without fatigue. Lens holder also 
acts as eye shade.—The Boyer-Campbell 
Co., 6540 St. Antoine St., Detroit 2, Mich. 
Please mention number 643 when filling out card 





Torque Screw Drivers 


New “Tru-Torque” torque measuring and — 


controlling screw drivers are of friction- 
disk type claimed by manufacturer to be 





“the most accurate principle of torque 
measurement and control,” are manufactured 
in three standard sizes: 

(1) Small, from 0 to 6 in.-Ib.; 

(2) Medium, from 0 to 12 in.-lb.; 

(3) Large, from 0 to 25 in.-lb. Operation 
is simple: screw driver is pre-set at desired 
torque; operator tightens screw, nut or 
bolt; when predetermined torque is reached 
the screw-driver handle slips and no fur- 
ther tightening of the screw is possible. 
“Tru-Torque” screw drivers come complete 
with one regular blade for slotted screws, 
nuts or bolts, one Phillips-type blade, one 
Allen wrench and pin setter. Snap-on adapt- 
er is available also.—Airdraulics Engineer- 
ing, Inc., New Canaan, Conn. 

Please mention number 644 when filling out card 





Three-sense Torque Wrenches 


Four new models are added to maker’s 
“Sensory” line of torque wrenches. They are 
as follows: “Model S200” having capacity 
0 to 200 foot-pounds, calibrated in 5-ft.-Ib. 
steps; “Model S300” having capacity 0 to 
800 ft.-Ibs., calibrated in 10-ft.-lb. steps: 





POLISHED 
SURFACES 


One thing about highly polished surfaces 
— it takes them a long, long time to 
wear out, even with constant rubbing. 


That's one reason why a Helicoid 
Pressure Gage was still going strong — 
still accurate to 1/2 of 1% — after 
75,000,000 cycles. The movement consists 
of a polished graphited bakelite cam 
Sliding in a highly polished helical 
groove. This instead of the conventional 


spur gears. 


There is ample proof that a Helicoid 
Pressure Gage will remain accurate many 
times longer than any spur-—geared move— 
ment gage ever made. This is important 
if you use pressure gages in any 
quantity. 








SEND FOR THIS CATALOG 
See your nearest distributor. 
Meanwhile send for our catalog— 
the only technical catalog 
published on pressure gages. 


HELICOID GAGE DIVISION 
AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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your reputation! 


Eliminate product failures and r« 
caused by warping Stripping or unde 
tightening of screws. bolts and thread 
ed parts. Insure the complete perform 
ance of your product: by speedy a 
sembly with Sturtevant Sensory Torque 
Wrenches 

Far faster than other production 
Torque Wrenches because operation 
is by automatic reflex-action) Sensory 
Wrenches are infallibly accurate for 


accuracy too is avfomati 


Write for Bulletin 
Noe. 13 
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RAWSON 
ELECTROSTATIC 
VOLTMETERS 


Type 518 





Now availabie to 35,000 VOLTS 
Measure true R.M.S. values on A.C., no 
waveform or frequency errors. 

NO POWER CONSUMPTION 
Leakage resistance greater than one million 
megohms. These meters may be used to 
measure 

STATIC ELECTRICITY ! 
Ideal for measuring high voltage power 
supplies with zero current drain. Rugged, 
well-damped movement. All elements sur- 
rounded by metal shielding for accuracy 
and safety. 





Write for new bulletin. 
RAWSON ELECTRIC 
INSTRUMENT COMPANY 
112 Potter St. Cambridge, Mass. 

Representatives 
Chicago - New York City - Los Angeles 








Save Money by 
Group Subscriptions 


to Instruments 


The regular subscription price 
is $2, but on two or more sub- 
scriptions sent together on one 
order with payment in full, the 
rates will be reduced as follows: 


2 separate one-year 
subscriptions ...... $2.40 


w 


separate one-year 
subscriptions ...... 3.30 

4 separate one-year 

subscriptions ...... 4.20 


separate one-year 
subscriptions ...... 5.00 


So you see, if five or more of 
you subscribe OR RENEW to- 
gether, the cost of each one-year 
subscription will be only one 
dollar. 


Instruments Publishing Co. 
1117 Wolfendale Street, 
Pittsburgh 12, Penna. 
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“Model 82400-I” having capacity 0 t, 
inch pounds, calibrated in 50-in.-lb 
“Model $3600-I” having capacity 0 ¢ 
in.-lbs., calibrated in 100-in.-lb. step 
four models are equipped with 
squares. Up to now, “Sensory” line } 
furnished in 25, 50, 100-ft.-lb. and 
sponding in.-lb. capacities. Name “Ss; 
was given because, as fully described 
struments, Oct. 1944, page 630, wren 
mits measurement of pre-set tora 
sight, sound and feel.—P. A. Sturteva 
Addison, Illinois. 

Please mention number 64§ when filling 


Exposure Meter for Use with 
ASA Film-rating System 


New modified form of “DW-58” ex; 
meter incorporates new American St 
ards Association exposure-index nur 





being adopted by nation’s leading fil: 
manufacturers for all classes of users 


Numbers in ASA system are so arranged 


that they are close enough to permit thei 
use with all previous model G-E exposurs 
meters with minimal difficulty.—Genera 
Electric Co., Schenectady, N. Y. 

Please mention number 646 when filling out car 


Resistor Identifying Device 


New “Resist-O-Guide” is a pocket size 
aid in resistor range identification for el 
trical designers. It is used by turning it 
three wheels to correspond with color cod 
on any composition type resistor: stand 





RMA range is automatically indicated. C 
versely, if wheels are turned to indi 
desired standard range, device shows c 
rect color coding. “Resist-O-Guide” is av 
able at IRC distributors.—IJnternatio 
Resistance Co., 401 N. Broad St., Phila- 
delphia, Penna. 

Please mention number 647 when filling out ca 


Lens Coating Process 


New “Acra-Cote” high-vacuum le 
coating process eliminates ghosts a 
flares, improves color rendition of indust! 
photographs is being applied to lenses us« 
in cameras, projectors and enlargers, h 
been adopted by Paramount, Walt Disn: 
Productions, Scientific Films, RKO, Howat 
Hughes, Goldwyn, Columbia, and other m- 














b. ste; studios. It is also being applied to gunsights, 
| to microscopes, binoculars, and other optic: ul 
IS. Thes instruments. —Acra Instruments, 6650 Sunset 
c ¢ Blvd., Hollywood 28, Calif. 

has bey ‘ please mention number 64g when filling out card 





is con Miniature Magnifier 

Se New “Mini-Mag’”’ miniature magnifier 
eile measures 1%4” wide by 2%” long, weighs 
% OZ. Announcement claims that “for the 





first time in a miniature magnifier’ lens 
is rectangular in shape so as to give a 
much larger field of vision than is usually 
obtained in a magnifier of similar size. 
Lens is ground from finest optical glass 
obtainable, is plano-convex so that by hold- 
ing the convex side up, distortion and aber- 
ration are eliminated and a ckear sharp 
flat field is obtained from edge to edge. 
“Mini-Mag” has a magnification of :™% but 
because of its extreme clarity and lack of 
distortion, and the fact that convex side is 
ground to ten diopters, is said to be “twice 
as powerful in magnification as any other 
hand magnifiers on the market that are 
two, three, and even four times larger.’’— 
Edroy Products Co., 480 Lexington Ave., 
New York 17, N. Y. 











> film Please mention number 649 when filling out card 

users 

ranged 

| their 

“cco Angle Gage Blocks 

eneral New “Webber Angle Gage Blocks” art 
guaranteed accurate to within 1/5, 184,000 

car¢ part of a circie, will yield any angle from 

- 

t size 

ele 

1g it 

code 

ndar 

) 
® to 103° in steps of one second of arc. 
Working surfaces being optically flat, blocks 
wring together as do ordinary gage blocks. 
For example, to obtain an angle of 12°, 
take the 3° and 9° blocks and wring them 
together with the large ends marked “plus” 
adjacent. To obtain an angle of 6°, take 
the same two blocks and wring them to- 
gether with “minus” end of one adjacent 
to “plus” end of the other. Two or more 

Cor may be wrung together to produce any angle 

icate in degrees, ““Webber Angle Gage Blocks” 

cor- are furnished individually or in three sets. 

7a Set No. 14-A, range: 0 to 103° in 1-second 

ona steps making at total of 370,800 angles: 

Lila- Set No. 10-A, range: 0 to 103° in 1-minute 
steps (6180 angles); and Set No. 6-A, 

: range: 0 to 103° in 1° steps (103 angles). 
—Webber Gage Co., 12904 Triskett Road, 
Cleveland 11, Ohio. 

Please mention number 65Q when filling out card 

le So ee 

ar ad . 

“9 Dark Field Quebec Colony 

= Counter 

ne New Dark Field Quebec Colony Counter 

ar is styled to conform with modern laboratory 

n-} instruments, cool to operate, and sturdily 


built of sheet steel. Front surface is in- 








AP » 
ry 





250-450 VOLTS 





and extreme care has been taken to eliminate high-fre- 
quency noise. Regulated power supply units are invaluable for 
such applications as amplifiers, television pulse generators, 
constant frequency oscillators, and measuring equipment. 
Other G-E regulated power-supplies are available in the follow- 
ing ranges: 180-300 volts 160-1500 volts Dual Regulated 
Write today: Electronics Department, Specialty Division, 
General Electric, Syracuse, N. Y. 


Electronic Measuring Instruments 


GENERAL @ ELECTRIC 


164-82 


A time end 


® For processes requiring a rapid- 
ly repeated operation to occur 
alter a predetermined number of 











REGULATED POWER SUPPLY 


q Wide fields of application have been opened up both in 
A research and industry for this unit. A-C ripple is negligible 


tea 


@ For accurate control of 
and spacing of slide fasteners. 
@ For use in automatic packaging 


iprccmmmeter. Seyret on ener 2 Asti atte don Sud Suse alanine Seca 













money-saving instrument 


length 


counts! of objects such as buttons and 
@ For counting and stacking sheet ills. 
metal. @ And for many other operations 
throughout industry. 
This instrument uses three to four standard Potter 4-tube counter decade 
circuits arranged to give two independent predetermining channe n wh 
any number, from 0 to 10,000, may be initially set up. Each ct el is alte 
nately pre-set to the desired predetermined number by matic, self 
tained circuits at a speed not cbtainable with predetermined mect 
counters. The input is rmese i for operati on with 1ke-contact c 
sharp negative pulse it frequencies may be in exce of 1000 cycle 
per second. The output includes an ultra-high speed relay with single pole 
double throw contacts. The standard unit may be ordered for a total count 
capacity of 1000 to 10,000 with either the single or dual predetermining char 
nels Other count capacities on special order. Write for additional details 
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FLUSHING, NEW YORK 


You’re 


FACE TO FACE 
WITH ALL 
THE FACTS 


TONS up to that time. 


face to face . 






...WITH A 


NEW NON-CRANKING TYPES 


No more tiresome cranking of a hand-driven 
generator. Steady test potential of 500 
volts D. C. instantly available at turn of 
switch. Direct readings of insulation re- 
sistances without calculations. Two types, 
Model B-5 and C-2. Ranges 0-200 meg- 
ohms, and 0-100/1000 megohms with 1, 2 
or 3 additional ohm scales in same instru- 
ment. Write for Bulletin No. 435-445. 


HERMAN S P / i 





COMPANY, INC. 


NEW YORK WN. Y 
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At a glance, the face of this CORBIN Tachometer will tell you 
the number of TONS PER HOUR, TONS IN BATCH and TOTAL 
Whether you’re counting tons or cases, 
bottles, bales . . . or measuring in lengths, or counting revolutions. . . 
Corbin can engineer a Corbin Tachometer to meet your requirements. 

You can depend on a CORBIN Tachometer to give you the facts 
to respond instantly, operate smoothly without 
lubrication, and last for years — and years. 


No guesswork when you use 
a CORBIN Tachometer. 


TEST INSULATION 
THE MODERN WAY 








WHEATSTONE BRIDGE 





Rubicon Wheatstone and Kelvin Bridges 
are available in a number of types to suit 
various applications. All are made in 
accordance with the highest traditions of 
the instrument maker’s art and are fully 
guaranteed. 


Described in Bulletin 100 which also lists 
Rubicon Resistance Boxes and Shunts as 
well as NBS and Reichsanstalt Resistance 
Standards, 


Copies available on request. 





RUBICON COMPANY 


Electrical Instrument Makers 


Ridge Ave. at 35th St. Philadelphia 32, Pa. 








clined at an angle most convenient to 
age technician; but an auxiliary tilt 
base can be supplied for further ad 
ment. Scientifically designed reflector 
vides glareless illumination, uniforn 
entire fleld and adequately bright to r« 
and distinguish small colonies from 
structures. Emphasis has been laid on 
rect illumination to facilitate counting 
to reduce fatigue. The % 

on a sliding rod for focusing has star 
15x magnification specified by Amer 
Public Health Association; is so positior 
that errors from parallax are avoided 
required, additional magnifications can 


4144” lens mount 


provided by addition of an auxiliary le 


When not in use, lens and mount may 
pushed down and out of the way. W 
hiegel, Steward and Jeffers guide plates 
available, Centering screws are provide 
that a petri dish may be 
circular ruled plates are 
Instrument Div., American 
Buffalo 11, N. Y 


Please mention number 6§4 when filling out card 


positioned w 
used.—Scie? 


Optix al ¢ 


Voltage Regulator 


Newest addition to maker’s line 
regulators is ““Model 500,” 
cost applications. It will maintain out 





+0.5% of 
during variations of input voltage fron 
to 125 volts and variations in load fron 


voltage within adjusted \ 


va. to 500 va. Regulation is accomplis! 
by electronic means, without moving pa 
Transient recovery time is approx. f 
cycles. Unit functions independently 
frequency variations of as much as l' 
and has harmonic distortion of less tl 
5%.—Sorensen and Company, Inc., Sta 
ford, Conn. 


Please mention number 6§2 when filling 


Dial Comparator 


New “Model 107” dial comparator 
suited to a wide variety of uses by reas 
of extensible indicator support 
tapped holes in platen for securing t 


arm al 


De 


volta; 
designed for low 











Itagr 
low- 
Itput 











work. Any dial indicator having a standard 
AGD lug type back may be used. By means 
of a double clamp arrangement, indicator 
support arm may be slid up or down on 
vertical column, swung to any angle in 
either a horizontal or vertical plane, and 
moved to place indicator at desired distance 
from column. Setting is facilitated by a 
vernier screw. Friction washer concealed 
in swivel prevents indicator arm from 
dropping unintentionally when clamp is 
loosened for adjustment. Working area of 
platen is 6”x9”. Five tapped holes on 
either side are spaced 144” and will re- 
ceive %4”-20 bolts for securing the piece 
being checked.—Standard Gage Co., Pough- 
keepsie, N. Y. 


Please mention number 653 when filling out card 





Controlled-conditions Cabinet 
for Climate Tests 


New “Aminco Climatizer’’ produces in 
laboratory test chambers and _ small-size 
rooms the average temperatures and hu- 
midities that prevail in most countries of 





the world. It can be used as an individual 
unit for application to a test chamber 
already in customer’s laboratory, or it can 
be supplied with an “Aminco Work Cham- 
ber” as shown in illustration. It is claimed 
that extreme sensitivity and immediate re- 
sponse of humidity-controlling portion of 
“Climatizer” are made possible by the use 
of highly-sensitive controls. No centrifugal 
atomizers or spray devices being used with- 
in work chamber to maintain humidity, use 
of drip pans is eliminated. Necessary 
amount of water in “Climatizer’” itself be- 
ing maintained automatically, manual fill- 
ing with water buckets or bottles is unnec- 
essary. Another feature is extra-length 
heaters totally enclosed in protective metal 
sheaths. A large section of top of “Clima- 
tizer” may be lifted off for inspection of 
interior.—American Instrument Co., Silver 
Spring, Md. 
Please mention number 654 when filling out card 









FOR RAPID, 
ACCURATE TESTING 
OF SMALL FERROUS 
METAL PIECES 





This new G-E tester simplifies inspection of such parts as electric in- 
strument pivots, watch shafts, small steel balls, and many others. 
Operation is based upon the correlation of hardness and coercive 
force in magnetic materials. There are no scales to read; a direct 
‘“‘“go—no go” test. Does not damage the tiniest specimen. Checks 

irregularly shaped pieces whose longest dimen- 














HEYCO SOLDERING LUGS 


Available in various sizes and 
shapes. Thesecopper lugs areeasy 
to apply. Samples free. 


HEYCO STRAIN RELIEFS 


Three low-cost types. Prolong ap- 
pliance life...Improve product 
performance...Act as grommet. 
Samples and literature. 


HEYMAN MANUFACTURING CO. 
530 Michigan Ave. Kenilworth, N. J. 











touching it to magnet. STEP 2 —Part is placed 
at center of anvil. If its hardness equals, or ex 
ceeds, the standard, the part remains upright 
otherwise it falls down. Write for leaflet GEA- 
4544. Apparatus Dept., General Eleciric Company, 
Schenectady 5, N. Y. 


sion is between | /16 and 1/2 inch. 
SIMPLE — NON-DESTRUCTIVE — ADAPTABLE 
a STEP | —Part to be tested is magnetized by 
wg 
l 


Price $45 


STATHAM 


ACCELEROMETERS 









TS OT OAC car ICI y ri 

, P ar 
remain wTrer an airplane 
equipped for flight test witt 


Statham Accelerometer! No ex 


pensive bulky, heavy obits 
equipment needed. Dry 
recorder, and acceler 
comprise the 


mentatior 





WT aon eee eae) |NSTRUMENT MAKERS 


8222 BEVERLY BOULEVARD 
LOS ANGELES 36, CALIF 
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CLEVELAND 
The Cleveland Section, 


ISA, met the 
evening of May 22nd at the Cleveland En- 
gineering Society. Twenty-two members 
were present for dinner and approximately 
fifty for the meeting. Mr. John F. Ireland, 
Sales Manager for the Sapphire Products 
Division of the Elgin National Watch Com- 
pany presented a sound and color film en- 
titled “Jewel Bearing Manufacture.” This 
picture illustrated the manufacturing proc- 
esses of sapphire jewel bearings used in 
watches and precision instruments. Follow- 
ing the film Mr. Ireland presented a slide 
talk “Sapphire—An Engineering Material.” 
This talk brought out the comparison be- 
tween manufactured and natural mined 
sapphire; the method of manufacture of 
sapphire; the importance of orientation of 
the crystal in design; the geometry of fab- 
rication from an irregular raw material 
shape; the methods and machines used in 
fabricating sapphire; charts on hardness 
comparisons: physical and chemical proper- 
ties; comparative wear resistance in gage 
applications; and details of sapphire plug 
and ream gages, contact points, tip micro- 
meter, etc. 

The interest in this subject was quite 
high as evidenced by the active question 
and discussion period. . 


Election and installation of new officers 
for the coming year followed. Results: 
Samuel Bousky (Jack & Heintz), Presi- 


dent: Henry E. Schauss (Arthur G. McKee 
& Co.), Vice President; Joseph A. Prada 
(Aleoa), Treasurer; and A, J. McCullough 
(Brown Instrument), Secretary. 

—A, J. MeCuL.touen, Secretary 


CUMBERLAND, W. VA, 
Cumberland Section of The Instru- 
ment Society of America held a dinner 
meeting Tuesday, May 28, at the Queen 
City Hotel. 

Mr. Otto Kneisel delivered a lecture on 
Diaphragm Control Valves in the absence 
of Bruce Irwin who was unable to attend. 
For the last three years Mr. Kneisel has 
been doing Valve Development work for 
the Hammel-Dahl Company of Providence, 
Rhode Island. He was accompanied by Mr. 
Wayne B. Farley, District Sales Manager 
of the Hammel-Dahl Co. 

—H. E. BisHop, Chairman, Publicity Com. 


The 


DETROIT 
At the May meeting of the Detroit Sec- 
tion, TSA, relatively new techniques involv- 


ing the use of wire strain gages were ex- 
plained by Mr. C. H, Gibbons, Application 
Engineer of the Baldwin-Southwark Divi- 


Locomotive Works. He men- 
war-developed 


Baldwin 
several 


sion, 


tioned applications 





& 
Bastrumen 


SOCIETY 





OF 


AMERICA 


of these little wires which played so large 
a part in the attainment of victory; the 
versatility of strain gages became evident 
in the description of such widely differing 
uses as the measurement of deformations 
caused by hammer blows on the skulls of 
dogs (to study brain concussions encoun- 
tered in tank and air warfare) and the 
measurement of residual stresses in the 
huge plates of Liberty ships using hundreds 
of gages on one plate. 

The audience of 85 engineers included 
several stress analysts from the automotive 
industries ; the discussion that followed the 
talk was therefore very animated and 
brought to light many additional facets of 
the stress analysis problem. 

Memoranda: Ballots for electing the 1946- 
7 officers will be included in the next mail- 
ing of ovr regular news bulletin. Results of 
the election will be announced at the June 
meeting, the last technical session of the 
season. Plans for the summer include sev- 
eral social and recreational activities for 
members, their families and friends. A joint 


picnic with the Wayne County Section of 
the ISA will be a highlight of the summer 
season. 
—S. KULKA, Chairman, Publicity Com. 
NEW JERSEY 
New Jersey had a most profitable May 


meeting with Mr. M. H. White speaking on 
“Selling an Instrument Department to Man- 
agement.””’ Mr. White drew on his wide ex- 
perience with the Instrument Department at 
the Atlantic Refining Company’s Philadel- 
phia refinery. He outlined the fundamentals 
essential in selling a new department where 
none exists, showing the prime factors 
which management would require to judge 
its merits. He carried these thoughts fur- 
ther showing how, after formation of such 
a group, the management must continue to 
be sold. 

Mr. White also stressed the importance 
of selling the Instrument Department at 
the other end of the line. He showed how 
the man in the Instrument Department in 
his relations with the operator is equally 
as important in this chain and how that 
man also must “sell” his work. The im- 
portance of carrying out this selling job 
at all levels was clearly brought out. Mr. 
White concluded his remarks by mentioning 
their annual report to management which 
is expected to be something of a horn blow- 
ing affair. 


Such a lively discussion period followed 
with many questions from the floor, that 
our new president, Bill Ludi had to call 


the meeting to a close. 
As the May meeting was our annual 
business meeting, reports of officers and 





Philadelphia Section American Viscose Corporation Field Trip 
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committees were submitted. Results 
election of officers for the new year we; 
also given: President, W. C. Ludi Vice 
President, Sidney Baran; Secretary, H. s 
Close; Treasurer, W. N. Maurer; Member 
of Board of Directors of National Society 
Harry F. Moore. , 
Fifty-two members and twenty-tw 
guests were present. 
—H. S. CLose, Sec 
NEW YORK 
The fortieth meeting of the New York 
Section, ISA, May 27, 1946, began with 4 
dinner at the Men’s Faculty Club, Colum- 
bia University, with thirty-eight members 
and guests present. 


Prof. Kayan, Section President, opened 
the business meeting at 8:00 p.m. After 
reading of minutes and reports of con 


mittee chairmen, he introduced the speak- 
er of the evening, Everett S. Lee, Engi 
neer, General Electric Co., Generai Engi- 
neering & Consulting Laboratory. 

Mr. Lee presented a lecture entitled 
“Measurements Unlimited,” a very inter 
esting story of men and instruments. H 
spoke of a number of persons and develo; 
ments, mentioning the vital part that inst 
ments held in indicating, guiding and prov- 
ing each step toward their success and f 
the making of a better world in whict 


live. —CHARLES DANA COREY, Sec 
PHILADELPHIA 
On April 27th, the Philadelphia Sect 


field trip through the Marcus Hook, Penr 
plant of the American Viscose Plant 
place. The turnout of 45 conduct 
through the rayon manufacturing 
step with the natural sequence of op: 
tions from incoming wood chips to the fir 
ished spools of rayon. The group was unar 
mous in the opinion that the trip was 
worthwhile. 

At the April meeting, Mr. Daniel N. Koh 
Consulting Chemical Engineer, gave a most 
interesting talk on “Instrumentation in 
Production of Fermentation of Ethyl Al 
hol” before an attendance of 116. He c 
ered generally the ramifications of alco! 
as an industry, going back to an interesti! 
historical point that Louis Pasteur disc: 
ered the enzyme which plays such a lar 
part in the development of the mash. 

Automatic control in regulating the mix 
ture of water into the solids, cooking and 
cooling the mash before fermentation w 
discussed with particular emphasis on th 
difficulties peculiar to measurement and 
control of this type of solids. 

He emphasized the considerable proble: 
of disposal of so-called “slop’’ due to the 
fact that it cannot be permitted to escap: 
into streams or rivers. This material 
screened and concentrated in an evaporator: 
or over a direct fired dryer to a materi 
which can be compressed and is subse- 
quently used for livestock feed. 

Most of the difficulties in applying auto- 
matic control to these processes are due to 
the nature of the fluids and particularly 
the fact that the material will set up into 
a mass which will block valves and othe! 
orifices necessary to control. 

A lively discussion followed which w 
particularly concerned with some applica 
tions of instruments for purposes which 
have heretofore defied the application of 
controls. A few of the comments on th: 
subject of beverages were not at all cor 
cerned with instrumentation. 

—J. J. FREGEAU, 
Publicity. Committee Chairman 
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SAINT LOUIS 


The St. Louis Section, ISA, held its regu- 
lar May meeting (the final meeting of the 
year) at the York Hotel in St. Louis. No 
formal business: Entertainment and Re- 
freshments. The meeting was designated as 
Manufacturer’s Representatives Night, as 
the entertainment was provided by them. 

During the dinner, an accordionist pro- 
yided music and played request numbers. 
After dinner, a floor show was provided, 
with songs, dances, and acrobatics. Follow- 
ing the floor show, the members exercised 
their vocal talents on old favorites, with 
accordion and piano accompaniment. A 
plentiful supply of the beverage for which 
st. Louis is famous helped increase the 
volume output of some of the vocalists, if 
not the quality of their rendition. Card 
games were also provided for those wishing 
this type of entertainment. 

The St. Louis Section wishes to thank 
the representatives of the following com- 
panies for their codperation in making this 
meeting a success: 

1. Leeds & Northrup Co.; 2. Foxboro Co. ; 
3. Taylor Instrument Cos.; 4. Weeks Engi- 
neering Co.; 5. Carl F. Gast Co.; 6. Tech- 
nical Sales Co.; 7. Brown Instrument Co. ; 
8. Wheelco Instrument Co.; 9. Bristol Co. ; 
10. Hagan Corporation; 11. Claude S. Gor- 
don Co.; 12. O’Brien Equipment Co.; 13. 
Davis Emergency Equipment Co.; 14. Econ- 
omy ‘Equipment Co.; 15. Bruce Greaves Co. 

Attendance at the meeting was approxi- 
mately 60 members and guests. 

—H. E. ZEFFREN, Secretary 


TENNESSEE SECTION 


The Tennessee Section of the ISA held 
its annual meeting May 8th, at the Kings- 
port Inn, Kingsport. After dinner an elec- 
tion was held, and the following officers 
were elected: President, J. T. Elder; 1st 
Vice President, J. W. Selby ; 2nd Vice Presi- 


Bright. President and Vice Presidents were 
elected for one year. The Treasurer was 
elected for two years. The office for Secre- 
tary was not voted on since the incumbent 
had been elected last June for two years. 
Mr. G. L. Moorehouse made a report on 
the National meeting held at Detroit, April 
4-6. Several people were interested in the 
Standardization Program that the National 
is sponsoring and it was recommended that 
our President appoint committees to mak¢ 
suggestions and aid the National Commit- 
tees in their efforts for standardization. 
Retiring President H. L. Jankey made his 
annual report, as did the Secretary and 


Treasurer. The meeting adjourned at 11:00 
—CHARLIE F, PALMER, Secretary 


Other 


p. m. 


WYANDOTTE, Mich 


The Wayne County Section, ISA, met as 
scheduled on May 27. The dinner was ex 
cellent despite current shortages and othe 
difficulties. There was a brief business 


meeting during which we held a minute of 
silence in observance of the recent deat 
of a member, Dr. Richard Darbyshir« 


Dr. W. N. Greer of Leeds and Northrup 
gave a talk, with blackboard illustrations 
on pH measurement and control. He gave 
something of the history of pH cells and 
instruments. Several control applications 
were outlined and the accompanying prob 
lems were explained. There were several 
questions from the group 


JOHN MACPHERSON, President 





INDIANAPOLIS TECHNICAL 
INSTRUMENT SOCIETY 


The regular meeting of the Indianapolis 
Technical Instrument Society was held on 
May 7, 1946, at Purdue University Center, 
902 N. Meridian street. 

Dr. F. T. Rodgers, Jr., of the U. S. Naval 
Ordnance Plant gave a very good talk on 
the “Basic Theory of the B-carbon Pile 
Type of Voltage Regulator.” Dr. Rodgers 
developed the basic theory of the carbon 
pile regulator and pointed out that not too 
much is known about this type. There is a 
fundamental error in the regulator which 
can not be got rid of without destroying 
the regulation. His talk was very well re- 
ceived by all. 

The By-Laws for the Society were ap- 
proved at this meeting and we feel we have 
gotten off to a very good start this spring. 

—MorrIs UNDERWOOD, Sec’y-Treas. 
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QUIK-LABELS 


Mark your wires Faster 


QUIK-LABELS code Wires, Leads, Circuits, 
Relays, Parts, etc. faster and cheaper. @ 
Pre-cut to exact size, QUIK-LABELS come 
in rows on handy Cards. @ Ready to use, 
they stik-quik without moistening, replace 
slow and costly string tags, roll tapes, 
decals, stencils, metal tabs, etc. @ Silicone 
plastic coated to resist dirt, grease, oil, 
abrasion. @ Removable ‘*Self-Starter Strip 
automatically exposes ends of Labels for 
you to grasp instantly —no more finger- 
picking. @ Time studies prove QUIK-LABELS 
cost less to buy-and-apply than all other 
markers, Maintenance men carry Cards to 
the job. @ QUIK-LABEL Bench Dispenser 
(furnished gratis) holds Cards for’ produc- 
tion operators to code with both hands free. 
Over 165 Standard Markings in stock, in- 
cluding NEMA Colors. 


Write for Folder and FREE Sample Cards. LIKEWISE ON FLAT SURFACES 


W. H. BRADY COMPANY 
Identification Specialists 


804 N. 3RD STREET, MILWAUKEE 3, WISCONSIN ‘* 
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absolute minimum. Bulletin 21 
Resistors are Vitrohm Resistors 
with the desirable characteristics 


atents Pending 


FOR VHF circuUITS 
YOU WANT THIS 
RESISTOR... 





AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
and Regula- 
Society of 


The Industrial Instruments 
tors Division of the American 
Mechanical Engineers is planning a two 
day meeting in conjunction with the ISA 
“Instrumentation for Tomorrow” Conferencs 
and Exhibit, September 16th to 20th, in the 
William Penn Hotel, Pittsburgh, Penna 

High-light of the meeting will be a sym 
posium on “Controllability of Combustion 
Processes,” to be held Monday afternoon, 
September 16th. Plans call for several pa 
pers followed by discussion from the floor 

On Tuesday, September 17th, two tech- 
nical sessions will be devoted to particular 
phases of instrumentation. 

Plans also call for an ASME-IIRD din- 
ner, with an interesting speaker, Monday 
evening and luncheons on both Monday and 
Tuesday. —T. G. BecKWITH 
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RELAYS + RESISTORS + RHEOSTATS 


Electric control ~ devices since 1892 


WARD LEONARD ELECTRIC COMPANY 
38 SOUTH STREET, MOUNT VERNON, N. Y. ®* Offices in principal cities 
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INSTRUMENT 


SOCIETIES CALENDAR 





City, Section, and yonnened 
Baltimore, | Md.; Baltimore Section, Ls A., F. Regan, “Fed Div., 
Beth. Steel, Sparrows Pt., Md 


Charleston, W. Va.; Charleston Sicsion. 


1506 Virginia St., Charleston 1 
Chicago, oo Chicago ‘Section, L.S.A.; Ai. J. Butler, c/o IHC, 
Chicago 


6 W. 3ist Bivd., 
I1.S.A.; A 


Cleveland, Ohio; Cleveland Section, J Mc -Cullough, 
Minneapolis- Honeywell, 5005 Euclid Ave., Cleveland 3 


LS.A.; M. 








Rt , Cumberland, 


B Levis, 





Cumberland, Ma. Cumberland Section, | I s As T Carl Loww, “LaVale 
d. 


I. $. A. SECTIONS 


Date and Place 


June 26°®), 


Subject and Speaker 





Cleveland Eng. Soc. 


Business Meeting. 





June 25‘®), Queen City Hotel 





Detroit, Mich.; Detroit Section, 1.8.A.; J. D. McCullough, 
Horace H. Rackham Bldg., 100 Farnsworth, Detroit 2 





June 17°), Ethyl Research Lab. 


**Representing inetrument. | and Control Monufec: rs 
Precautions in Instrument Installat 
Miflin Jacobs ~ 

**Pressure Gages,’ *  Colonese, Manning, Maxw 


Moore, Inc 





Gulf Coast (Tex.); Gulf Coast Section, I.8.A.; O. D. Sanders, 
Neches Butane Co., Port Neches, Texas 





Kansas City, Mo.; Kansas City Section, I S8.A.; O. L. Boutros, 
1627 E. 31st St., Kansas City 3, Kansas 





Los ——— California Section, I.8.A.; M. D. Pugh, 35 
get Ave., Pasadena 1 











Newark N. J.; New Jersey Section, 1.8.A.; H. 8. Close, 831 Dixie 
La., Plainfield, N. J 


New Ori Orleans, La a8 Mew Orleone Section, “LS.AS W. H. ‘Slane. 
1016 Robeneds Ave., New Orleans 





Oct. 1, Essex House 


‘Shop and Equipment 
ment Dept. in a Large Plant in the Pr 
Industry,”’ 
fining Co. 








New York, N. Y.; New York Section, 1.8.A.; C. D. Corey, 
Rieber Research Lab., 127 E. 73rd Street, New York 21 


June 17‘®), Men's Faculty Club, 
Columbia Univ. 


Affecting Instrumentation in ¢ 


Problems th 
"A. L. Chap 


Chemical Processing Industries,’ 
lin, American Cyanamid Co. 


“Some 





N. Indiana; North Indiana Section, 1.8.A.; C. P. Haynes, Red 
River Oil Ref., 935 177th Pl., Hammond, Ind. 





Te © Pa.; Philadelphia Section, I.8.A.; Clarence W. Wood, 
n-Neilan, 6908 Market St., Upper Darby, Pa. 


June 198), Broadwood Hotel 


“ noneenetee in European Refineries,” ~ a Kee 


, Socony-Vacuum Oil 





Pittsburgh, Pa.; Pittsburgh Section, I1.8.A.; L. M. Susany, c/o 
Carnegie Institute, 4400 Forbes St. 





St. Louis, Mo.; Saint Louis Section, 1.8.A.; H. E. Zeffren, 5625 
Enright Blvd., St. Louis 12 





Kingsport, Tenn.; Tennessee Section, 1.8.A.; C. F. Palmer, 2924 
j. Cc. Hwy., Kingsport 





Toronto, Ont., Canada; Ontario Section, LSA. T. C. Agnew, 
Minneapolis-Honeywell 





Washington, D. C.; Washington Section, I1.8.A.; G. M. Rolls, 
c/o American Instrument Co., 8010-8020 Georgia Ave., 
Silver Springs, Md. 





Wyandotte, Mich.; Wayne County Section, 1.S.A.; Chas. Chess- 


rown, P. 0. Box 150, Wyandotte 





June 24‘®), Presbyterian Church, 
W yandotte 


“Electronic Specialties, * ‘Messrs. Barnum and G Sram 





OTHER SOCIETIES 


(Events of which IJnstru 
ments has been notified 

















City, Society, and Secretary Date and Place Subject and Speaker 
Akron, Ohio; The Akron instrument Society; Fred Appel, Jr., 
932 Columbia Court, Barberton, Ohio. 
Atlanta, Ga.; Georgia Society for Measurement and Control; John June 24‘B), Ellen Rice Tea Room Open Discussion and Business ” Meeting 


Roberts, 439 Deering Rd. 





. Worth, Tex.; Fe. Worth Electronics Club; W. H. Farrington 





Hartford, Conn.s Hartford Society for Measurement & Control; 
Gustave L. Manke, c/o Veeder-Root, Sargent & Garden 











July 1°"), Houston Engineers Club 





Sts. 

Houston, Tex.; Houston Instrument Society; R. W. Fritsche, 
630 A M & M Bidg., Houston 2 

Indianapolis, Ind.; Indianapolis Technical Instrument Society; 


Morris Underwood, Indianapolis Power & Light Co., 


Indianapolis 6 


To be announced, 











Rdemanen, Mich.; Southern ‘Michigan Instrument Society; PF. BR, 
Brydges, 223 Chestnut St., Battle Creek. 

Los Angeles; Southern California Meter Association; Charles Sune 20°), Rio Hondo Country ‘*Annual Low Jinks" 
Meriam, Publicity Chairman, 960 Mission St., South Club, Downey, Calif. 
Pasadena, Calif. 

Serna, Ont., "Canada; Sarnia Instrument Association; K. William- 


son, 168 Cobden St., Sarnia 





Southwest. Toney South Texas Instrument Society; 
Givens, LaGloria Corp., Falfurrias, Tex. 


Whiting, Ind.; Whiting Instrument ‘Men's Guild; Fred T Lucas, 
1713 Myrtle Ave., Whiting, Ind. 


Homer C. 











(4)Meeting at 7:30, no dinner )Dinner at 6:30, meeting at 8 
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(©)Dinner at 7, meeting at 8 


(D)Meeting at 8, no dinner 


(2)Dinner at 6:30, meeting at 7:3 





Requirements for an Instru- 


W. Fortney, Humble Oil & Re- 


aXW 





ustru 
tified. 





Manufacturers’ 
New Literature 





In this department we report new literature pertaining to Instrumentation, received from the 
manufacturers. We urge readers to request ONLY those bulletins which will be of value to 
them. Use the Postage-free Order Card on page 387. 








N-184 Miniature Electrical Instru- 
ments. 4-page 8%” X 11” folder describes 
and illustrates new “Models 102 and 152 
MB Miniature Meters” available in all 
standard d-c. ranges as well as a-c. rec- 
tifier type voltmeters and milliammeters. 
Engineering information, prices and 
range of specific models is included. MB 
Mfg. Co., Inc., Instrument Div., 331 East 
St. New Haven 11, Conn. 

N-185 Falling Ball Type Viscosimeter. 
4-page 8%” X11” Bulletin H-V 303 de- 
scribes and illustrates the “Hoeppler Vis- 
cosimeter” for measurement of viscosity 
py falling ball method. Viscosity of fluids 
is determined instantly; results are re- 
producible; it is said an intelligent work- 
man can measure viscosities more ac- 
curately with this viscosimeter than can 
a skilled scientist using usual empirical 
instruments. Fish-Schurman Corp., 230 
E. 45th St., New York 17, N. Y. 

N-186 Electronic A-c. Voltmeter. 8- 
page 8%” X 11” Bulletin No. 8 pictures 
and describes ‘“‘Model 300 Ballantine Volt- 
meter” said to be about 100 times as 
sensitive as conventional electronic volt- 
meters, permitting readings down to 
0.001 volt. The bulletin also describes 
numerous accessories for this instrument 
which permit a wide range of applica- 
tion. Ballantire Laboratories, Inc., Boon- 
ton, N. J. 

N-187 Automatic Voltage Regulation, 
12-page 8%” xX 11” bulletin describes 
and illustrates the “Sorensen A-c. Volt- 
age Regulators.” It is claimed that these 
instruments are sensitive only to changes 
in voltage, having no moving parts and 
quick response thereby exceeding limi- 
tations of fundamental mechanical and 
magnetic type voltage stabilizers. Dia- 
grams and applications of the instru- 
ments are included, also a listing of 
other products. Sorensen and Company, 
Inc., 375 Fairfield Ave., Stamford, Conn. 

N-188 Electrical Indicating Instru- 
ments. 28-page 8%” xX 11” catalog pic- 
tures and describes the complete line of 
“Marion Glass-to-Metal Truly Hermetic- 
ally Sealed Electrical Indicating Instru- 
ments.” Engineering and production fa- 
cilities of manufacturer are shown in 
detail and engineering data and applica- 
tions of individual instruments are given. 
Marion Electrical Instrument Co., Man- 
chester, N. H. 

N-189 “Speectrographer’s News Letter.” 
4-page 81%” X 11” issue (designated Vol. 
2, No. 1) of this house organ features 
an article, ‘Apex Smelting Zine Die Cast 
Method” which describes a method of 
analyzing zine die cast metal with speed 
and accuracy by spectroscopy. Data 
tables for the article and news of so- 
cieties complete the issue. Harry W. 
Dietert Co., 9330 Roselawn Ave., Detroit 
4, Mich. 

N-190 Flow Meter. 8-page 8” x 11%” 
Bulletin F1603 describes and illustrates 
new “Bellows-differential Flow Meter,” 
available as mechanical, electrical and 
pneumatic - transmission flowmeter in a 
complete line of recording, indicating, 
integrating and automatic-controlling 
models. It is said that a unique method, 
which isolates the meter-body_ shaft 


from the measured fluid, transmits be!- 
lows motion to pen-arm. The Bristol Co 
Waterbury 91, Conn. 

N-191 Precision Resistors. 4-page 8%” 
x 11” Bulletin No. 126 pictures and de- 
scribes a new line of “Ohmite Riteohm 
Non-inductive Pie-wound Resistors,” 
available from stock in 0.5-watt and 1- 
watt units in a wide range of values 
Useful data and list prices are included. 
Ohmite Mfg. Co., 4835 West Flournoy St., 
Chicago 44, IIl. 

N-192 Metallized Glassware. 4-page 
8%” xX 11” Bulletin EL-Z-Z10 pictures 
and describes “Corning Metallized Glass 
for the Electronics Industry.” This glass 
provides combinations of high dielectric 
strength, high volume and surface re- 
pistivity, considerable range of dielectric 
constants and low power loss at al! fre- 
quencies. Covered also are typical anpli- 
cations and the ease with which anyone 
can master the technique of making 
metallized glass to metal seals. Corning 
Glass Works, Corning, N. Y. 

N-193 A-e, Magnetic Relays. 8-page 
8%” xX 11” Bulletin 550 illustrates and 
describes maker's line of magnetic re- 
days for automotive, industrial, com- 
munication and electronic use. Relays 
are available single- or double-pole, 25- 
60 cycle, 1.5 to 220 volts. Included are ap- 
plications, ratings and diagrams. R-B-M 
Manufacturing Co., Logansport, Ind 

N-194 Thermometers. 44-page 8%” 
11” Catalog No. 100 pictures and de- 
scribes thermometers for industrial and 
laboratory use with “Moeller Glass Red 
Reading Column,” also mercury-actuated 
dial thermometers, barometers, hydrom- 
eters, psychrometers and marine 
cialties. Specifications, diagrams and 
ranges of instruments are covered, It is 
claimed the “Red Glass” reading column 
offers the greatest contrast to mercury 
Moeller Instrument Co., Richmond Hill, 
New York, N. Y. 

N-195 Water Works Instruments. 4 
page 8%” 11” Bulletin 358 illustrates 
and describes instruments of interest to 
the water and sewage works field: differ 
ential producers, filter controllers and 
gages, counter and recording 
large dial gages, manometers and ratio 
indicating gages. Builders-Providence, 
Inc., Providence 1, R. I. 

N-196 Supersonic Inspection of Forged 
Axles. 6-page 81%” xX 11” Reprint No 
3000 is a reprint of an article by John 
Cc. Smack in Nov. 15 issue of Automotive 
and Aviation Industries, describing in- 
spection of forged axles by supersonic 
Hoboken 


spe- 


meters, 


waves. Sperry Products, Inc., 
N. J. 

N-197 Pneumatic Null Balance Pres- 
sure Regulator. 8-page 81%” x 11” re- 


print of an article by C. B. Moore in 
Sept. 1945 issue of Instruments entitled 
“Solution of Instrumentation Problems 
by Pneumatic Null Balance Method,” 
Moore Products Co., Philadelphia 24, Pa. 

N-198 Multi-position Electronic Py- 
rometer Controller. 4-page Bulletin D4-2 
describes and illustrates the “Multronic 
Capacitrol,” a flexible pyrometer con- 
troller using two electronic control cir- 
cuits, without mechanical contact, which 








A BRADLEY 


PHOTO ELECTRIC 





Many Standard Mountings. 


In addition to the 
housed model shown 
here, with its plug-in 
contacts, Bradley also 
offers tube socket, nut- 
and-bolt types and pig- 
tail contact mountings. 





The shapes of Lux- 
tron photocells vary 
from circles to squares, 
with every in-between 
shape desired. Their 
sizes range from very 
small to the largest 
required. 


For direct conversion 
of light into electric 
energy, specify Brad- 
ley’s photocells. They 
are rugged, lightweight 
and true-to-rating. 


Ilustrated literature, 
available on request, 
shows more models of 
Bradley photocells, plus 
a line of copper oxide 
and selenium rectifiers. 
Write for “The Bradley 
Line.” 





BRADLEY 


LABORATORIES, INC. 


82 Meadow St. New Haven 10, Conn 
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tHe NULLMATIC 


PRESSURE 
REGULATOR 





HOLDS OUTPUT 
PRESSURE CONSTANT 


regardless of wide changes in 
flow or in supply pressure 






























This instrument is actually a pres- 
sure controller in which the main 
valve is operated by a pilot nozzle. 
Recommended for precision regu- 
lation of air and gas pressures, in 
dead-end service, oy with flows 
up to a maximum of 45 s.c.f.m. 


PERFORMANCE 


The NULLMATIC Regulator provides 
accurate and dependable manual con- 
trol of air-operated valves, dampers, 
end air-loaded cylinders. The auto- 
matic bleed feature permits lowerin 
the control pressure when required. 
A separate safety release provides posi- 
tive protection against overload. 


EFFECT OF CHANGES IN FLOW 
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These curves show the slight effect of 


flow changes on the NULLMATIC 
Regulator, compered to the performance 
of several non-piloted instrument-type 
regulators In the tests, each regulator 
was set to deliver 40 p.s.i at 1 s.c.f.m 
flow (with 60 p.s.i supply), and this 
setting wes maintained while the 
a an a 
$.c.f.m., the - 
NULLMATIC MATIC’ Regulator 
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PRODUCTS CO. 


912 E. LYCOMING STREET 
PHILADELPHIA 24, PA 
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operate in harmony with each other, but 
independently. It is claimed that control 
action is instantaneous. Wheelco Instru- 
ments Co., 847 W. Harrison St., Chicago 
A 

N-199 Galvanometers. 38-page 7%” x 
10%” Catalog ED completely describes 
and illustrates a line of galvanometers 
for use in research, teaching and testing. 
It contains specifications for d-c. and 
a-c. galvanometers, reflecting and pointer 


types, astatic dynamometers, lamp-and- 
scale and telescope-and-scale reading 
devices and other accessories. Leeds & 
Northrup Co., 4911 Stenton Ave., Phila- 


delphia 44, Pa. 

N-200 “7,000 Ways to Contre] Dimen- 
sions.” 48-page 514%” x 8%” catalog pic- 
tures and describes gages for inspecting 
angle, concentricity, depth, height, curva- 
ture, length, inside diameter, thickness, 
thread and combinations of dimensions. 
Federal Products Corp., 1144 Eddy St., 
Providence 1, R. I. 

N-201 Manometers, 8-page 8%” xX 11” 
Bulletin 200 pictures and describes 
maker's line of fixed and portable ma- 
nometers for use in water surveys and 
similar flow measurement. Included are 
engineering data on manometers. Simplex 
Valve & Meter Co., 6786 Upland St., 
Philadelphia, Pa. 

N-202 Pneumatic Positioners, 8-page 
8%” X 11” Catalog Section 55-A pictures 
and describes pneumatic transmitting 
accessories which may be applied to any 
rotameter type flowmeter. The trans- 
mitter is a magnetic clutch which picks 
up float movement and translates it into 
angular motion. The flowmeter’s read- 
ings may be transmitted great distances 
to recorders equipped with bellows type 
pneumatic actuating motors. Fischer & 
Porter Co., Hatboro, Pa. 

N-203 Man-made Silica, 2-page 8%” x 
11” Folder EL-Z-Z12 describes and illus- 
trates Corning “Vycor Glass No. 790,” 
said to possess electrical and thermal 
properties available in no other com- 
mercially-produced glass. Metallized 
“Vycor” is also covered. Corning Glass 
Works, Corning, N. Y. 

N-204 Wire Gage Machine Reamers. 
10-page 8%” X 11” Price List No. 46 de- 
scribes and illustrates a complete line 
of high-speed steel machine reamers in 
wire gage sizes, available from 1 to 60 
gage or 0.2280” to 0.0400”. It is said that 
dimensions stay put as these reamers are 
ground after hardening. La Vallee & Ide, 
Inc., Chicopee, Mass. 

N-205 Thermometers. 16-page 8%” x 
11” Catalog C-51 pictures and describes 
maker’s line of etched stem thermom- 
eters and hydrometers with complete 
data and method of manufacture. Gotham 
Instrument Co., Inc., 149 Wooster St., 
New York 12, N. Y. 

N-206 “General Radio Experimenter.” 8- 
page 6” xX 9%e6” Vol. 20, No. 11 issue of 
this house organ pictures and describes 
“Type 650 Impedance Bridge” and fea- 
tures two articles, “Multiple Photos with 
the Microflash” and “Measuring Lateral 
Motions in a Rotating System with the 
Strobolux.”’ General Radio Co., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 

N-207 “Electronics Digest.” 48-page 
5%” XX 7%” issue No. 2 of this house 
organ pictures and describes new devel- 
opment of electronics at work. It includes 
articles on Stratovision, “Mot-O-Trol,” 
fluorescent lighting, electrolytic tin plat- 
ing, x-ray inspection and electrostatic 
air cleaning. Booklet contains an ex- 
planation of the electron theory; and 
most articles are non-technical digests 
of material previously published. West- 
inghouse Electric Corp., Pittsburgh, Pa. 

N-208 Reeording and [Indicating In- 
struments, 12-page 8%” xX 11” Catalog 
370 illustrates and describes maker’s 
full line of recording and indicating in- 
struments: for temperature, pressure, 
humidity, flow, liquid level, density and 
other process variables. The new “Dyna- 


log” line is also covered. The F, 
Co., Foxboro, Mass. 
N-209 Low-resistance Ohmmete, 


page 8%” xX 10%” Bulletin 1805 pj 
and describes three types of ‘'M, 
instruments for measuring low 
ances: “Bridge-Meg Resistances T;, 
“Ducter Low Resistances Ohmmet 
“Midget Megger Circuit Testing 
meter.” All instruments are for 
laboratory use. James G. Biddle C 
Arch St., Philadelphia 7, Pa. 

N-210 Water-steam Mixing Vuly\> 
page 8%” X 11” bulletin pictur 
describes operating features of the 
M-700" 1” water-steam mixing 
said to produce hot water as needed a; 
minimize heat loss and operating 
Hammel-Dahl Co., 243 Richmond 
Providence 3, R. I. 

N-211 Oxygen Recorder, 12-pag: 

10%” Bulletin 151 describes and : 
trates “Bailey Oxygen or Excess Air 
Recorder,” said to have high sensit 
to change in oxygen content, easy 
stallation and sturdy construction, 
ing no galvanometer or other deli: 
moving parts. Bailey Meter Co., Cleve 
land 10, Ohio. 

N-212 Strip Chart Potentiometer. 
page 8” XX 10%” Catalog 15-8 pictures 
and describes “Brown Continuous Ba) 
ance Potentiometer.” Operating, 
structional features and scale ranges ar 
included. It is said that this instrument 
was used during the war on bombers as 
well as fighters for flight test purposes 
Brown Instrument Co., Philadelphia 44 
Pa. 

N-213 Conductivity Cells. 12-page 81.” 
x 11” Catalog 12 illustrates and de- 
scribes a wide selection of conductivit 
cells for checking of various liquids 
under varying conditions. A _ referenc 
chart with constants and mechanical de- 
sign of the cells is included. The catalog 
also covers sample coolers, cell holders 


conductivity bridges and the “Solu- 
Bridge” and “Solu-Bridge Controller.’ 
Industrial Instruments, Inc., 17 Pollock 


Ave., Jersey City 5, N. J. 

N-214 Precision Cleaning. 8-page 8” 
10%” bulletin pictures and _ describes 
“Eng-Sol” method of high-velocity atom- 
ized spray cleaning for ball and jewe! 
bearings, gear trains, gages, lenses and 
precision parts. This method is said to 
havé twofold cleaning action: atomized 
solvent flushing away soluble matte: 
and air blast driving out insoluble pa 
ticles. Passaic Analytical Laboratories 
Inc., Passaic, N. J. 

N-215 Metal Detector. 4-page Folder 
Form IR9380 pictures and describes the 
“RCA Electronic Metal Detector,” an 
automatic inspection device for detection 
of metal particles in non-metallic mate- 
rials such as foods, rubber, lumber, plas- 
tics, cloth, felt and explosives. Radio 
Corporation of America, Camden, N. J 

N-216 Resistors and Rheostats,. 16-paz 
8” xX 10%” Catalog D-2 illustrates and 
gives complete data on wire-wound 
vitreous enameled resistors used by 
radio, television, radar and other elec- 
tronic industries. This is the first cat 
log compiled by the manufacturer e¢» 
pressly for the electronic industries 
Ward Leonard Electric Co., 31 South 
Street, Mt. Vernon, N. Y. 

N-217 Eleetrical Indicating Instruments 
and Automatic Regulators. 20-page 83” 
x 11” Catalog No. 46 pictures and de- 
scribes panel instruments, automati: 
synchronizers, frequency regulators and 
other control equipment. Explanations 
and dimensional drawings as well as 
ranges, scale divisions and resistances 
are included. Burlington Instrument C< 
Box No. 589, Burlington, Iowa. 

N-218 Miero Switches in Gaging De- 
vices. 16-page 8144” X 11” Bulletin No. 3° 
pictures and describes the use of preci 
sion snap action switches in sorting and 
gaging devices and shows the use o! 
snap switches in limit, safety and con- 
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Micro-Switch Division, 


circuits. 
Illinois. 


trol 
Freeport, 
N-219 Micro Manipulator. 4-page 8%” 
11” folder illustrates and describes the 
“Gamma Micro Manipulator” for experi- 
mental operation with the aid of micro 
needles, micro pipettes and other micro 
instruments under the microscope. Also 
covered is an automatic needle drawe1 
ind two types of moist chambers for 
piological and chemical operations. Gam- 
1a Instrument Co., Inc., 95 Madison Ave 
New York 16, N. Y. 
N-220 Ceramic Capacitors. 4-page 8%” 
11” folder illustrates and 
maker’s “CN Type Capacitors” 
and electronic use. Electrical 
Corp., Franklinville, N. Y. 
N-221 “Pittsburgh-Empire Water Jour- 
nal.” 16-page 8%” xX 11” issue of this 
house organ, Vol. 30, No. 1, contains pic- 


describes 
for radio 
Reactance 


tures and information on the operation 
of waterworks and sewage treatment 
plants. Featured are three articles 


“Flood Control and its Benefits,”’ 
ine,” and “What Stream 


“Fluor- 
Conservation 


Means to Industry.” Pittsburgh Equit- 
ible Meter Div., Rockwell Mfg. Co., 400 
No. Lexington Ave., Pittsburgh 8, Pa. 


N-222 Portable Pyrometer. 2-page 814” 
11” Bulletin 3879 illustrates and de- 
scribes the “Alnor Type 1500” pyrometer 
mounted in a magnetically-shielded 
metal case, for industrial laboratory use: 
available in ten scale ranges, 0-400° to 
0-3000°F. Illinois Testing Laboratories, 
Inc., 420 N. La Salle St., Chicago 10, Il. 
N-233 Differential Pressure Gages. 2- 


page 8%” X 11” Catalog Sheet No. 921 
illustrates and describes a line of dia- 
phragm-operated differential pressure 


gages for test and research work, gradu- 
ated in inches of water or of mercury 
Kollsman Instrument Division, Square 
D Company, Elmhurst, N. Y. 

N-224 Precision Gage Blocks. 36-page 
6” «x 8%” catalog describes and illus- 
trates maker’s ‘“Micro-Accurate” gage 
blocks, outlines manufacturing proc- 
ess, gives detailed instruction for care 
and suggestions for use. Heavy-duty 
blocks with special assemblies produce 
height gages said to assure microinch 
accuracy in setting; inside or out- 
side calipers or precision dividers. Web- 
ber Gage Co., 12900 Triskett Rd., Cleve- 
land 11, Ohio. 

N-225 Combustion Control Instruments. 
8-page 814%” x 11” bulletin illustrates 
and describes precision draft gages, pres- 
sure gages and the “Thermogage,” a flue 
gas temperature indicator. Also covered 
ire the “Dampertrol” operating on draft 
or air pressure and the “Steamtrol” op- 
erating from steam pressure, both actu- 
ating the “Lectricarm,” a floating or step 
regulator used for operating dampers, 
stokers, rheostats, ete. Cleveland Fuel 
Engineering Co., 606 Williamson Bldg., 
Cleveland 14, Ohio. 

N-226 Electronic Process Timer. 12- 
page 8%” x 11” Bulletin 950 illustrates 
and describes an adjustable timing re- 
lay with immediate automatic resetting 
for timing periods from 1/20 second on; 
designed for single actuation as well as 
for sequence timing and recycling in 
continuous operation. Photovolt Corp., 
95 Madison Ave., New York 16, N. Y. 

N-227 Wire Wound Resistors. 4-page 
8%” x 11” folder illustrates and de- 
scribes with complete specifications the 
“Hi-Q” line of fixed rating wire wound 


also 


resistors. Stock sizes and ratings are 
available from 1 ohm te 250,000 ohms. 
Electrical Reactance Corp., ‘“Franklin- 


ville, N. Y. 

N-228 Heavy-duty Fatigue Test Equip- 
ment. 4-page 8%” x 11” Bulletin V-1 
illustrates and describes “Vibrok” vibra- 
tion and rocker test machines for heavy 
aircraft components and industrial prod- 
ucts weighing up to five tons. Machines 
vibrate, rock or slosh  test-specimens, 
such as motors in operation, loaded gaso- 
line tanks and machine tools requiring 
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LIQUIDS 


ECTRIC MATERIALS 


This G-E high-potential testing equipment for sample 
specimens is really an essential instrument for in- 
sulation-testing laboratories. It is capable of smooth, 
accurate voltage control with a range of zero to 20 kv 
output at 2 kva, a-c (higher or lower, if desired). 

The equipment includes a sturdy steel panel and 
cage-type cabinet, with a solidly built testing table or 
enclosed cubicle to suit your requirements for testing 
wet or dry specimens. The equipment is furnished with 


either 


instantaneous-reading, 


or recording panel- 


mounted instruments. It is available for 115 or 230 


volt, 50/60 cycle a-c supply. 


Write for further details 


to General Electric Company, 16-215 Pittsfield, Mass. 


GENERAL () ELECTRIC 








THERMOWELLS 


of bore in solid’ é 
wells guaranteed. 
Walls of equal thickness, 








TRINITY EQUIPMENT & SUPPLY CO. 


605 BROAD § NEWARK 2, 





MINERALIGHT 


Ultra-Violet 
Laboratory 
Lamp...for 








with an extra 
pair of eyes... 
extends your area 
of observation. 


MINERALIGHT provides a fresh ap- 
proach to difficult laboratory problems. 
Makes quick, accurate determinations of 
materials undetectable by ordinary 
chemical or physical methods. 


EVERY LABORATORY 

NEEDS A MINERALIGHT! 
Available in 5 Laboratory Models . 
A.C., 50-60 Cycles. 
catalogue and bulletin on: 
Lamp in Scientific Reseorch.'’ 


.110V 
Write for the free 4 color 
‘The Ultra-Violet 
Dept. INS. 
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RODUCTS, Inc. 


5205 SANTA MONICA BLVD. + LOS ANGELES 27, CALIF 
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Where Accuracy Counts... 


SPECIFY 


Maintenance and Servicing 
of Electrical Instruments 


By JAMES SPENCER, in charge of Instrument and Re 
Westinghouse Elec. & Mfg. Co., Newark, N. J 














Thermostatic Temperature 


Controls 


Use AS!ICO Thermostats 
and Relays for maintain- 
ing temperatures to an 
accuracy within a fraction 


of a degree. 


Urite for 


BULLETIN 51 


ACCURACY SCIENTIFIC INSTRUMENT CO. 


2903 N. 12th STREET 
PHILADELPHIA 33, PA. 











in this area by men with an 


together with 
tions, tables 


Wolfendale _ St., 











Enclosed is $ 


Name.... 
Address.......... 
City... 


Managing Editor 


Engineers. 


Cloth, 344 pages, 





INSTRUMENTS PUBLISHING Co. 
1117 Wolfendale St., 
Pittsburgh 12, Pa. 


copies of Maintenance and Servicing of 
Electrical Instruments (at $2.00 each). 


By ANDREW W. KRAMER 
Power Check, money order or cash must accompany 
Plant Engineering, Member 
American Institute of Elec- 
trical Engineers, Associate 
Member Institute of Radio 


SHOULD be 
value to all 
whose _proble: 
keep in operat 
electrical instr 
on vital p: 
for , ee 
equipment 
Cloth, xii + 263 
5 xX 84 i 
274 illustrat 


Price, $2.00 


Check, money or 
ist accompany 





Elementary Engineering Electronics 
With Special Reference to Measurement and Contro| 


ORDER THIS UNIQUE BOOK NOW 


order. 





Instruments Publishing Co., 
1125 Wolfendale St., — 12, Penna 
Enclosed is $.. copies of 
Kramer’s ELEMENTARY: ENGINEERING 
ELECTRONICS (at $2 each). 


jl- A tiWe Chis wan ve aes whales s 





lustrations. $2 postpaid. ici nw andehode is cere. <osce. 





co” 


mounting areas as large as 77” X 108”. 
Globe Industries, Inc., 125 Sunrise 
Dayton 7, Qhio. 


Sales Representation > Seon 


Precision External Gaging. 


An aggressive and vigorous page 844” 11” Bulletin No. 30 illus- 
nt ‘ i trates and describes “Series M’’ compara- 

sales organization with head- tor “Comtorgage” for gaging cylindrical 

quarters in Detroit desires one work to a fraction of 0.001” while still 
dditi 1 nt in machine without stopping work. Com- 

or more additional accounts. tor Company, Waltham, Mass. 

Full coverage of the automo- N-230 Portable Pitot Recorder, 20- 

tive and aeronautical industry page 8144” X 11” Bulletin No. 50, pictures 


and gives complete details of use 
s 2 “Simplex” Pitot tubes and rods, instruc- 
extensive background in both tions in use of portable pitot recorder, 


sales and engineering. Box 111 
Instruments Publishing Com- 


pany, ed ; 
Pittsburgh 12, Pa. 6786 Upland St., 

N-231 Silwer Electrode Ceramic Capaci- 
tors. 4-page 8%” xX 11” bulletin illus- 


NOW! For Accurate Pressure-Time-Curve Measurements 


Indicates accurately in linear response, on screen of cathode ray oscillograph, 
the pressure-time-curve of any internal combustion engine, pump, airline, or 
other pressure one where pressure measurements are desired. Covers wide range 

S and pressures up to 10,000 p.s.i. Screws into cylinder and can 
be calibrated using static pressures. Vibration-proof. Accurate, dependable for 


theory, formulas, nota- 
and curves of use with 
“Simplex” Pitot tubes, manometers and 
recorders. Simplex Valve and Meter Co., 


Philadelphia 42, Pa. 


of engine spee 


engine tests. 


SIMPLE OPERATION——-ONLY ONE CONTROL 
In operation the pick-up section (enlarged at left) is inserted in cylinder, 
chamber of airline, etc. Pick-up has temperature compensation for all norma! 
Operating conditions. Successfully used for tests of injection pumps, diesel and 
automotive engines, explosives, oil pumps and air compressors. 


For details address manufacturer 


Products Laboratories 


S49 W. RANDOLPH ST., CHICAGO 6, ILLINOIS Phone STAte 7444 


trates and describes the “Hi-A” lin: 
silver electrode ceramic capacit« 
the C.I. type. Construction details 
specifications are included. Ele: 
Reactance Corp., Franklinville, N 


N-232 Unbonded Resistance Gage. 
page 8%” X 11” Catalog Sheet Y-1 i) 
trates and describes the “Statham G 
a small 3% oz. pick-up element pe 
ting electrical indication or recording 
small displacements or forces ap} 
longitudinally to a projecting bar 
ham Laboratories, 8222 Beverly B 
Los Angeles 36, Calif. 


N-233 Measuring, Indicating and Total- 
izing Meter. 8-page 8%” xX 11” Bullet 
46-766 illustrates and describes 
“Hays Totalizing Indicating Verifl 
Meter” for most liquids, which comb 
positive volumetric measurement 
rate-of-flow indication. Proportioning 
two or more liquids is said to be har 
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with ease. Total flows are read from in- 
tegrating registers. Hays Corp., Michi- 
gan City, Ind. 

N-234 pH Control Instruments. 28-page 
gu” X 11” Bulletin pH 1302 illustrates 
and describes in detail continuous pH 
eontrollers and recorders, including elec- 
trode assemblies, accessories, chart 
records, flow diagrams, engineering and 
technical information relative to pH 
theory and measurement. The Bristol 
Company, Waterbury 91, Conn. 

N-235 Continuous-reading pH Meter. 
4-page 8%” X 11” Bulletin No. 2 illus- 
trates and describes the “Macbeth Line- 
operated Continuous-indicating Direct- 
reading PH Meter” which has only one 
operating control, adjusted initially in 
standardizing the meter with a buffe: 
solution. Meter operates on 115 volts and 
ean be left on continuously as it is said 
to drift only 0.1 to 0.2 pH in 24 hours 
after temperature equilibrium has been 
reached. Macbeth Corporation, 227 W. 
17th St.,. New York 11, N. Y. 

N-236 Photoelectric and Electronic 
Controls. 24-page 81%” xX 11” catalog pic- 
tures and describes photoelectric and 
electronic controls which can be incor- 
porated in the design of any electrically- 
operated machine or installed on exist- 
ing machinery. Fifty types are available 
for control of liquid level, turbidity, tim- 
ing, counting, smoke and fire control. 
Photoswitch Inc., Cambridge, Mass. 

N-237 Boiler Feed Flow and Water 
Level Regulator. 4-page Bulletin 449 de- 
scribes and illustrates a two-element 
regulator for boiler feed control, one 
element responsive to load change; the 
second to level variation; easily adjusted 
to desired water level characteristics on 
base or fluctuating loads. Northern 
Equipment Co., 1051 Grove Drive, Erie, Pa. 

N-238 Thermal Limit Flow Controller. 
4-page 8” xX 10%” Bulletin T829 illus- 
trates and describes ‘“‘Milk-flow Therma! 
Limit Controllers” which automatically 
operate a milk flow diversion valve or 
stop the pump on _ high-temperature 
short-time and vat-holding pasteurizing 
systems. Temperature and variation of 
operation are recorded. Bristol Company, 
Waterbury 91, Conn. 

N-239 Volt-ohm-milliammeter. Single 
sheet 8%” xX i” describes and illus- 
trates “Model 32” volt-ohm-milliammeter 
with 5000 ohms per volt sensitivity. Re- 
sistances as low as 2 ohms may be esti- 
mated, and zero does not need resetting 
in switching from one range to another. 
Meters Inc., 915 Riveria Drive, Indianap- 
olis 5, Ind. 

N-240 Recording and Control Instru- 
ments, 12-page 8144” X 11” Catalog No. 46 
illustrates and describes an operation 
recorder capable of indicating and re- 
cording 25 operations per minute indi- 
eating length of each operation. Other 
instruments covered are diesel protect- 
ing systems, pyrometer and annunciator 
alarm, salinity indicators, hand pyrom- 
eters, electromagnetic balance, balance 
analyzer and shaft revolution indicator 
and counter system. The Instrument 
Laboratory, 934 Elliot Ave. W., Seattle 
99, Wash. 


N-241 Color Matching Skylight. 4-page 
8%” xX 11” Bulletin No. 107 illustrates 
and describes the “MacBeth Skylights” 
for color matching. They are air cooled, 
two variant color-matching units de- 
signed to provide diffused true “north 
sky daylight” and “horizon sunlight” 
over a large area in the manufacture of 
paper, inks, paints, colors and plastics. 
MacBeth Daylighting Corp., 227 W. 17th 
St., New York 11, N. Y. 


N-242 Differential Pressure Regulator. 
4-page 81%” x 11” Bulletin No. 1245 il- 
lustrates and describes “Hagan Type 
2-SO Regulator,” designed to regulate 
ratio of pressures or differential pres- 
sure. Features are wide operating range, 
spinning pilot valve, positive action and 
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TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 
direct to .0001” and 1 minute of arc 


Widely used to inspect work in progress and finished work 
To measure form tools, milling tools, drill 


jigs, templets and gauges, machine parts, 
taps and hobs. 


To perform the various thread measure- 
ments. 


An accurate, reliable and durable instrument incorpor- 
ating fine machining and carefully adjusted optical parts. 


Send for Bulletin 147-14 


THE GAERTNER SCIENTIFIC CORP. 


1211 Wrightwood Ave., Chicago 14, U.S.A. 











Here is your LITERATURE and INFORMATION order card 


Instruments, 1117 Wolfendale St., Pittsburgh 12, Pa. (June 1946) 
Please have the following catalogs, etc., reviewed in this issue sent to me 


EEE RE EE ee 


I desire further information on devices described in the “New Instruments” Dep't 


Numbers 


I also desire further information concerning the following products advertised in 
this issue (Write page number and name of company) 





adjustable response. Applicable to con- N-246 Automatic pH Control. 12-page 
trol of suction, pressure, flow ratio and 7%” xX 10%” Bulletin N-96-709C illus- 
fuel-air ratio. Hagan Corp., Hegan Bldg trates and describes latest “Micromax” 


323 4th Ave., Pittsburgh, Pa. PH controller for use in cane sugar 

N-243 Wire Wound Resistors. 16-page mills, said to hold lime flow to a steadi- 

8%” xX 11” file catalog illustrates and ness previously unattainable. Included is 
I i g sripti f a glass electrode assem- a 


describes with electrical specifications a description of 





and physical dimension 26 types of bly claimed to hold its calibration and be 
“Microhm”" wire wound resistors. Valves remarkably free from maintenance. 
up to 1 megohm are available in induc- Leeds & Northrup Co., 4934 Stenton Ave., 
tive and non-inductive windings, ratings Philadelphia 44, Pa. C 0 P P F R 0 X DE 
from % to 50 watts. Precision Resistor N-247 Electrical Indicating Instru- 
Co., 334 Badger Ave., Newark 8, N. J. ments. 28-page 81%” x 11” catalog illus- 
N-244 Electronic Components, 32-page trates and describes standard instru- 
84%” & 11” Catalog RC6 describes and ments which incorporate the same qual- R f C TI gia S 
illustrates electronic components, fixed ity materials and design as the hermet- 
and variable resistors, iron cores, line ically sealed group. Included are milli- 
ind slide switches, carbon and powder ammeters, microammeters, Gauss meters, 
metallurgy specialties. Specifications, re- null indicators, multi-range meter test- 
ictance charts and other data are in- ers and direct-reading fluxmeters. Her- 
cluded. Stackpole Carbon Co., St. Marys, metically-sealed instruments are also 
Pa. covered. Marion Electrical Instrument 
N-245 Midget Relays. 20-page 8%” x Co., Manchester, N. H. 
11” Catalog AR-1-45 describes and illus- N-248 Electric Temperature and Pres- 
trates “Aerotrol 400 Series Magnetronic sure Controllers. 8-page 8%” X 11” Bul- 


Relays” originally developed to meet air- letin 4513T illustrates and describes 
craft requirements, said to be adaptable temperature and pressure controllers 
to electronic control applications in for marine, industrial, aircraft and spe- 
measurement, selection, radio, radar, cial applications. Models are built to 
wire communication, and testing. All re- regulate temperatures in air, liquid and 
lays may be “Stratopaxed” (sealed in hot-plate applications. Operating and 
inert gas). Cook Blectric Co., Chicago range data are included. United Electric 
14, Ill, Controls Co., 69-71 A St., Boston 27, Mass. 
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